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Water-Works Articles In This Issue 


Additional Mountain Water-Supply for Flagstaff, Ariz.— Corn Products Water Supply 
‘ | ° 
D 


an! Underground Pumping Station— Operation of Slow Sand Filters at Hartford — 
Open a Flume Water Meter Based on the Exponential Equation — 
Supp 


- Typhoid, Water 
, Carriers and the Courts —Water Supply and Sewerage at State Institutions 


In Addition 


Six pages are devoted to “Job and Office” hints for water-works men 
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The Floor of Industrial America 


HROUGHOUT industrial America, wherever a demand 

exists for floors that must withstand the maximum of 
rough use and abuse, regardless of conditions, Kreclite Wocd 
Blocks, are recognized as the ultimate in toughness, strength, 
endurance, economy and service. 


An outstanding example is found in the country’s greatest 
printing plants where floors are called upon to carry machinery 
and materials of enormous weight; to withstand the tremend- 
ous vibration of giant presses running at terrific speeds; to 
bear strains of ceaseless trucking and to defy even the repeated 
attacks of molten metal spilled in stereotyping and typecasting. 
Representative of the many big printing and publishing 
organizations using Kreolite Wood Block Floors are: 


Crowell Publishing Co. Chicago Tribune 


22 New York Tribune 
Hearst Publishing Co. Chicess Harald &: 
Ginn & Co. Examiner 


R. R. Donnelly & Sons Philadelphia Public 
Co. Ledger 


Manufacturers in all branches of industry 
have permanently solved their flooring prob- 
lems with Kreolite Wood Block Floors. 


Kreolite Engineers will study your needs and 
make recommendations without any obliga- 
tion whatever to you. 


The Jennison-Wright 
Company 


: sa TTh -~ 

Toledo, Ohio - tt ath 

Branches In All Large Cities : CP ees 

: . Jam 

Kreolite Redwood Floors . e 

Kreolite Redwood Block Floors are smooth and endur- , 
ing. They are particularly adapted to office buildings, 
hotels, department stores, hospitals, schools, and 
textile mills. 


Dane hene 
IBLOCK 
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Convention Date Conflicts 

Q ALL except those responsible for the choosing 
73 convention dates it seems inexcusable that hardly 
a year passes without confronting engineers with the 
necessity of choosing which of two widely separated 
conventions of importance to them held on the same 
dates they will attend. Next week the alternative is 
the New England Water Works Association at Roch- 
ester, N. Y., and the American Society of Municipal 
Improvements at Boston. It is only fair to say that 
the N. E. W. W. A. date was originally set for this 
week and hotel arrangements made accordingly, the 
Rochester people either forgetting or not knowing that 
there would be a state political convention in Rochester 
this week. There already being too much politics in 
water-works management it was wisely decided not to 
add more. In view of the conjunction of convention 
dates our issue of the present week contains more than 
the usual number of articles on water-works and other 
municipal subjects, and our issue of Oct. 9 will contain 
reports of both conventions and original contributions 
of special interest in the municipal field. 


Pittsburgh Plus Ended 


CCEPTANCE of the Pittsburgh Plus findings and 
order of the Federal Trade Commission by the 
steel manufacturers puts at rest rumors that the U. S. 
Steel Corporation intended to fight the order by appeal 
and litigation. This decision of the manufacturers will 
find general approval. It was slow in coming; one 
might fairly expect the acceptance of such a quasi-judi- 
cial verdict to be announced immediately, instead of 
nearly two months afterward. Now that it has been 
made, however, it indicates the wise conclusion of the 
heads of the steel industry that it is unsound practice 
to continue business methods which have been publicly 
shown to be unfair. The announcement suggests, more- 
over, that it is the intention to carry out the spirit 
of the order without attempting to perpetuate the old 
system in part by indirection—which probably could 
be easily managed. The decision removes from the 
steel business the definite shadow of uncertainty which 
necessarily accompanies a contest over a decided change 
in price system. Readjustments will result from the 
new practice of quoting prices at the mill. These can 
now take their course during a period of moderate 
activity in the steel industry, when they will be less 
disturbing than during a boom or a slump. The first 
result of the new system should be a spreading of 
steel-using industries, which is just as favorable to 
the wellbeing of the country as the spreading of agri- 
culture. The development of steel making on the basis 
of natural economic conditions rather than according to 
the dictates of tradition is likely to be a more gradual 
consequence, but an inevitable one. Free marketing 
should give the nearest practicable approach to the 
ideal that steel plants are best situated at the center 
of gravity of ore, fuel, labor and market. 


Poor Water Service Penalized 


HE seriousness of the water-supply situation in 

northeastern New Jersey has been further empha- 
sized by two rulings of the New Jersey Utilities 
Commission within the past few months. Both these 
penalize the two companies supplying many cities and 
towns in the Plainfield-Elizabeth district by requiring 
the companies to give a discount of 10 per cent on their 
water bills until an adequate service is rendered. Rate 
increases, subject to this discount, have been granted to 
each company but not to the extent sought, and sub- 
ject to the discount mentioned. The companies are the 
Plainfield-Union Water Co., which serves 16 municipal- 
ities in Somerset and Union Counties, and the Middle- 
sex Water Co., affiliated with the other one. In the 
first case the commission made a declaration of more 
than local interest, the gist of which is that the com- 
pany cannot be permitted to charge for an inadequate 
service, which it has not used due diligence to remedy, 
rates which would be allowable for adequate service. 
The commission did grant rates which it believes will 
afford a return commensurate with the service now 
afforded and enable the company with reasonable effort 
to finance needed improvements. Hope is held out for 
higher rates when the works are improved. In the 
other case it is reported that as lately as 1920 
the Middlesex Water Co. declared a 36 per cent stock 
dividend—in 1913 its dividend was 9 per ceni—and that 
it has paid from 6 to 8 per cent every year since then 
—at the latter figure every year since 1920. The 
backwardness of these communities in looking after the 
adequateness of their water supplies has long been sur- 
prising. That they do not band together either to 
obtain adequate supplies from the companies or else 
to establish municipal ownership can be explained only 
by inability to work together to a common end regard- 
less of political or private interests. 


Adventures in Water Engineering 


N A country so large in area and so diversifiec in 

geology and topography as is the United States there 
is bound to be a great variety in sources of water 
supply, water treatment and various elements of de- 
sign and construction. This is well illustrated by sev- 
eral articles in the present issue. One of these deals 
with a New England surface water supply, impounded 
in large reservoirs. In line with modern progress, and 
in advance of general practice in New England for so 
safe a water, filtration was decided on. The choice was 
slow sand filters. Operating results, including color 
removal, given in Mr. Saville’s article on the Hartford 
filters, will be all the more welcome because of the 
growing uncommonness of new installations of slow 
sand filters. Two articles in this issue deal with under- 
ground supplies: One describes interesting tunnel and 
other work in Illinois to connect up a number of wells 
whose yield, as delivered by air-lifts, had become in- 
adequate. The other tells of extensions to a gravity 
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spring-water supply derived from a cinder-cone area 
or basin in the mountains above Flagstaff, Ariz. These 
three articles and several shorter ones in our current Job 
and Office section are but examples of the many adven- 
tures in water supply engineering throughout the length 
and breadth of the American continent that deserve 
to be put on record. 


Virile American Science 


T WAS a fine testimonial to the virility of American 

science that was paid in the celebration at Phila- 
delphia last week of the centenary of the founding of 
Franklin Institute. Such an assemblage of leaders in 
scientific research is rare on American soil. They came 
from the Old World, from the lands of older culture, 
to bear testimony to the quality of American scientific 
achievement. It was an inspiring gathering and lifted 
scientist and engineer (the applied scientist) to new 
levels of appreciation of the strong forward march of 
science, and America’s contribution thereto. 

Mention of the foreign leaders must not be thought 
a reflection on our own men. Indeed not, for the 
visitors came to pay tribute not to something abstract 
or to a system, but to men—men whom they are proud 
to call “colleagues” in the exploration of nature’s mys- 
teries. A nation that can claim an Elihu Thomson, a 
Michelson, a Langmuir, a Milliken, a Coolidge, a Men- 
denhall—to name but a very few—need not take sec- 
ond place in any estimate of scientific competence and 
accomplishment. 

Dr. F,. Haber, of nitrogen-fixation fame, expressed 
the visitors’ thoughts with rare grace when he said 
at the closing banquet: “It is not now the congratula- 
tions of the wise teacher to the aspiring pupil that I 
extend. It is the respect of the older expert for the 
independence and splendid results accomplished by the 
younger colleague.” 

Of this testimony at the Institute Centenary, America 
may well be proud. Often there has been individual 
testimony, and never more so than when overseas scien- 
tists have come here to present the best fruits of their 
efforts or have invited our men to go abroad to tell 
of American accomplishment. But at Philadelphia 
there was emphasis and concert in overseas commenda- 
tion. It should raise our appreciation of our own scien- 
tific achievements. 

Comment on the Franklin Institute Centenary cele- 
bration would not be complete did it not express ad- 
miration of the Institute’s work. For a century now 
it has been carrying out its purpose of encouraging 
development of the pure and applied sciences and of 
furnishing a vehicle through which discoveries and 
advances could be given to the educated public, and 
particularly to the people of Philadelphia. So well has 
its work been done that men of the first eminence ac- 
cept its invitation to present papers. The people of 
Philadelphia are the gainers. In other cities are many 
specialist societies before which developments are chron- 
icled, but we know of no local organization that has 
so successfully brought physicist and chemist and engi- 
neer together, and offered the public the means of 
meeting these various minds. 

Engineering News-Record offers its congratulations 
on the fulfillment of one hundred fruitful years and its 
ardent wishes that the Institute may grow to still 
larger success. 
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Another Blow to Reclamatio | 
E. Weymouth’s resignation from the , tion of 
«chief engineer of the U. S. Bureau o/ Role 
tion is a new blow to the cause of efficient iene 
land reclamation, adding to the shock whi esulted 
from the dismissal of director A. P. Day) t year 
The practice of sound governmental admin} ten oad 
the general public interest are again loser: iis at 
its best, the event shakes the faith of those béliere 
that government service can offer a lastin; 1 satis- 
fying career to men of ability. Taken at i: rst j 
testifies to the continued activity of the m influ. 
ences that some time ago set out to destroy :}y Recla- 


mation Service, one of the most efficient branches of the 
federal government, by political intrigue. 
The resignation followed a year of nagging 


persecu- 
tion of the engineers of the Reclamation Service A 
spy system, investigations, subversion of oper: ng sys- 
tem, frivolous and ignorant charges, threats of dis- 
missal, were among its items. The procedure of Secre- 
tary Work, who personally arranged and directed the 
system, was of a kind to discourage and gal! the best 
intentioned, and to make every serious effort futile. 
High praise is due the men of the Reclamation Service 
for their steadfastness during more than a veur of these 


depressing conditions. 
Mr. Weymouth’s decision to leave the Service is the 
natural sequel of the discouragement and disorganiza- 


tion that have been deliberately brought about. It is 
reported that he will receive a higher salary in private 
employ. That is not surprising, for the quality of his 


work and that of his colleagues has been such as private 
industry rewards more richly than the government. 
But the engineers of the Reclamation Service have 
worked for more than money—for satisfaction in their 
important tasks, realizing their obligation to the people 
and to their organization. Mr. Weymouth was tied to 
the Reclamation Service more strongly than by bonds of 
employment and salary. He knew that his organization 
looked greatly to him for the inspiration of example and 
loyalty. He was not one to value this responsibility 
lightly, and we feel certain that he would have stayed 
to carry out his trust had Secretary Work accorded him 
a fraction of the support and sympathetic help to 
which he was entitled. That he was not given this sup- 
port, and that he was harassed and persecuted instead, 
is sorry testimony to the Secretary’s often praised or- 
ganizational ability—if indeed he wished to keep the 
engineering service alive and efficient. 

Early last year, when Secretary Work, soon after 
taking office, dismissed Arthur P. Davis, the experienced 
director of the Reclamation Service, his denunciation of 
engineers and the engineering conduct of the Service 
was discounted as a mere gesture to justify his attitude 
toward Mr. Davis. But the Secretary’s course of action 
since then does not support this view. It has been made 
clear that his hostility is directed against the entire en- 
gineering organization and that he is moving straight 
in the direction of wrecking the Service completely. 
We are confident that the new commissioner of reclama- 
tion, Elwood Mead, while mainly occupied with the dual 
task of improving economic conditions on the projects 
and laying a foundation on which future reclamation 
could be undertaken, has appreciated fully the excellence 
of the engineering organization and the importance of 
maintaining that organization in efficient condition. 
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rently pernicious meddling from above has 


But app , 
neutralized many of his efforts. ite 
Every day’s continuance of these nefarious activities 
sane further injury and loss not merely to the engi- 
pera ‘ivision, and to the profession generally, but 


eoct | to the people who live on reclamation and 
a h >. for its future. The Western farmers and the 
: nyestment which they are administering are 
teadily under the Work régime. Engineers as 
yrofessional men may feel deepest concern over the fact 
that a highly trained organization developed during two 


national 


losing S 


decades and representing a value impossible to estimate 
ig disintegrating, after the spirit on which its strength 
depends has already been destroyed. But for engineers 


as citizens, and for citizens generally, it is more impor- 
tant to realize that a dark future lies before reclama- 
tion and the extensive public interest connected with it. 
"In this depressing situation the pleasure remains of 
knowing that Mr. Weymouth goes with the whole- 
hearted confidence and good wishes of all who know 
him. May he find his new field of work as rich in 
opportunity and as favorable to the development of 
effective effort as the old. 





Water-Works Management and Finance 


HE public water supplies of the country have an 

enviable place among the utilities and municipal 
engineering services. In age, extent and efficiency and 
in their vital relations to health the water service ranks 
first. How is this premier position to be maintained 
and, regardless of any question of rank with the other 
municipal services, how are our public water supply 
systems as a class to attain even higher standards 
than have been maintained by the best of them in the 
past? We believe the answer rests more largely upon 
efficiency in general administration and finance than 
sound engineering design, construction and operation. 
Not that we depreciate the importance of sound engi- 
neering, for that is vital. We mean that it stands ready 
to serve in the future, as it has served when given a 
chance in the past, and that its future chance of ren- 
dering the service it is equipped and eager to give 
depends upon increased municipal administration and 
financial efficiency. 

Hope for this betterment is warranted by the recent 
vast increase of attention given to both the theory and 
practice of municipal government. What the water- 
works service needs most of all, where it has not al- 
ready got it, is (1) freedom from partisan politics and 
(2) to be allowed to stand on its own bottom. 

There is no magic formula for the first. It depends 
rather upon the civic sense and common sense of the 
voters. It may be helped by certain charter provisions, 
such as “non-partisan” primaries and elections and civil 
Service, especially of the sort that follows up the choice 
of men supposed to be capable of efficiency with checks 
on efficiency after appointment. 

By the tub comparison, or allowing the water-works 
to stand on its own bottom, we mean water rates and 
a budget and back of the budget a method of financing 
construction costs that will make the water-works not 
only stand on its own bottom but that in addition will 
not permit some of its bottom to be taken away to 
Support other municipal services. Rate making is 
ereatly simplified and a water-works rendered more 
*fciently and more readily self supporting where the 
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universal meter system prevails. First-cost financing 
can be lightened, in the long run, by restricting the life 
of bonds to that of the improvement, by serial rather 
than long-term bonds—both of which approved practices 
are happily becoming more common each year. An- 
other possible way of lessening the financing of first 
cost is to collect a considerable part of the cost of 
lateral main extensions from abutting property owners. 
Where this is done attention should be given to dis- 
tributing the cost on the true assessment-for-benefit plan 
rather than on some arbitrary pro rata front foot plan, 
or else pretense at the assessment plan should be 
given up. 

As many water-works superintendents and commis- 
sioners know to their sorrow, water revenues are often 
robbed for the benefit of other city departments, and 
the water service, if not crippled, put on a precarious 
basis. This is not only damaging or at least likely to 
be so at any time, but it is unjust to the water con- 
sumer, who should not have his water bill increased to 
ease taxes for sewers or pavements or the health de- 
partment. 

Water-works management is a tempting field for dis- 
cussion. So far as day-by-day and hour-by-hour man- 
agement are concerned, the rapidly growing percentage 
of engineers on water-works staffs is pleasing witness 
to an increasing recognition of the value of engineering 
knowledge and experience in this field. Engineer-com- 
missioners as well as engineer-superintendents and 
bureau heads are gaining in relative numbers. But 
there are questions of importance beyond and above 
these matters of personnel. Thus, in New England and 
some other parts of the country water boards were once 
common. Some of these have gone with the sweep of 
the commission plan and more will go with the present 
rapid extension of the commission-manager plan. 
Independently of the progress of these plans, water 
and other boards have been replaced in considerable 
numbers by single commissioners. In all three cases 
the abolition of water boards is a result of the growing 
belief that efficient administration demands a single 
general, as the allies finally learned in the late war. 
For some time to come, no doubt, the old water boards, 
often with long records of devoted and, on the whole, 
efficient service, will continue to go. Under plain com- 
mission charters this means that, theoretically, the 
water department is merged with all other departments 
so far as control of finances and general policies go, 
while in point of management it is under a single de- 
partment head. The practical exigencies of such a 
mixed system often result in one-man control of both 
legislation and management. With the commission- 
manager plan, there is a separation, absolute in theory 
and largely so in practice, between legislative control 
and management. A comparative study of results un- 
der the three plans—water board, commission, and com- 
mission-manager—would be interesting, perhaps highly 
probable, but certainly difficult. A complete survey 
would require study of two other schemes—the water 
board under more or less control of a mayor and 
council and the council-committee plan of general con- 
trol, with a superintendent or other single executive 
officer in charge of detailed management. 

Whatever theory of management may prevail it is 
certain that the sanitary and executive engineer will 
in the future be the man on whom the health, safety 
and pocketbooks of the citizens will depend. 
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Water and Sewerage Construction at State Institutions by 
Maryland Department of Health 


State Bureau of Sanitary Engineering Designs and Builds Water Supply and Purification Pi: 
Sewerage Systems and Sewage-Works—Institutions Pay for Service 
By GEORGE L. HALL 


Division Engineer, State Bureau of Sanitary Engineering. 
Baltimore, Md. 


ints and 


Contribution from Bureau of Sanitary Engineering, Maryland State Department of Health, 
Abel Wolman, Chief Engineer 


HE DESIGN and construction of water-supply and A summary of the work performed under this speci 

sewerage systems at state institutions in Maryland provision of the law is given in Table I, The total os 
under the direction of the Bureau of Sanitary Engineer- of work completed to 1924 is $227,496, not including 
ing of the State Department of Health is sufficiently engineering costs. Engineering amounted to $24,404 «) 
unusual in health department practice to warrant a 9.6 per cent of the total. The only work done entireh 
brief presentation of certain features of the work which by contract was at the Colored Tuberculosis Sanatoriun 
are of more than local interest. In order that institu- where the cost of engineering was only 6.2 pe 


Y 


r cent of 














tional authorities might have engineering guidance in the total cost. The bureau, acting in its capacity as 
—_— —— A — en SSS annsalSSSSeaoasaaonssssi ————_ - - = 
TABLE I—WATER SUPPLY AND SEWERAGE CONSTRUCTION WORK AT STATE INSTITUTIONS 
Executed Under Plans and Supervision of Maryland State Department of Health 
-Cost-——— 
Engineering 
Popu- Nature of Date and 
Institution ulation Work Instaed Description of Works Construction Supervision Remarks 
Springfield State 1500 Sewerage 1914-15 Reconstruction of existing septic tanks. Trickling $7,632 $1,603 Work done by patient 
Hospital for Insane filter. Final settling tank (mhoff). Sludge beds mate) labor 
Outfall sewer 
Water supply 1916-17 I-m. g. settling reservoir. Low-lift pumping sta- 15,000* 1,073 
tion. Mechanical filter plant, capacity 0.5-m. g. d. 
Maryland House of 625 Sewerage 1917-19 Rearrangement of sewerage system. Primary set- 22,000* ‘a Total cost of improvement 
Correction tling tank (Imhoff). Trickling filter. Final set- $86,500, inoluding engineer 
tling tank (Imhoff). Chlorinator house and de- ing. Work done by 
tention tank. Sludge beds. Outfall sewer. mates 
Water supply 1917-19 Impounding reservoir with earthdam. Coagulating 56,000* 8.500 
basin and I-m. g. settling reservoir, Low-lift 
pumping station. 0.3-m. g. d. slow sand filter 
plant. 0.1-m. g. elevated tank. Distribution mains 
Maryland Tubercu- 600 Sewerage 1917 Rearrangement of sewerage system. Primary set- 15,335 1,956 Local labor hired for work 
losis Sanatorium tling tank (Imhoff). Trickling filter. Final set- 
tling tank (Imhoff). . Intermittent sand filters 
Sludge beds. Outfall sewer. 
Water supply 1923 Auxiliary supply. High-lift pumping station. 2}-mi. 14,500 2,500 
supply line to existing works. 

University of 500 Water supply 1919 I-m. g. settling reservoir. 0.15-m. g.d. slow sand 23,325 2,163 Labor obtained from cor 
Maryland. filters. High-lift pumping station. tractor. 

Crownsville State 600 Sewerage 1917 ) Outfall sewer. Grit chamber and grease trap. 25,118 3,405 Portion of work done by it 
Hospital for 1919-20} Primary settling tank (Imhoff). Trickling filter mates, remainder by con 
Colored Insan> 1922-3 j Final settling tank (Imhoff), Intermittent sand tract 

filters. Sludge beds. 
Colored Tubercu- 150 Rewerage 1922-23 System of collecting sewers. Settling tank (Imhoff). 6,670 Work done by contract 
losis Sanatoriun Sludge bed. Chlorinator house and detention : 
tank. Outfall sewer. 
Water supply 1922-23 Three-mile supply line from Springfield State Hos- 41,916 3,203 
pital. 0.15-m. g. standpipe. Distribution mains. 

Spring Grove State 1200 Sewerage 1922 Complete disposal works proposed, to consist of 25,000* Surveys only completed, Plans 
Hospital for the primary settling tank, trickling filter, final set- not completed ag contem 
Insane tling tank and intermittent sand filters plated count / sewerage sys 

tem will provide for insti 
tution. oe 

Maryland Training 200 Water supply 1923 Proposed auxiliary supply. One-mile supply line. 25,000* Surveys, preliminary plan 
School for Boys High-lift pumping station. Force main to exist- and cost estimates pre 

ing distribution mains. pared. Funds for construe 
tion work requested i 
1924. 


*Estimated ences 


solving their water-supply and sewerage problems, the engineer, purchases all materials and hires labor, except 
provision of delegating to the State Board of Health the where the work is done by contract, so that part of the 
duty of preparing plans for these systems, upon order costs which have been charged against engineering 
by the governor or the legislature, was included in what is actually chargeable against construction. 
is known as the water-supply and sewerage law of 1914. From past experience it is believed that all water 
As the annual appropriation of the State Board of supply and sewerage work at state institutions may be 
Health does not provide for increased engineering carried on with less cost to the state if all improvements 
services to perform the additional duties incident to are developed under the bureau’s supervision. As has 
this work at the institutions, it has been the policy to been pointed out in the annual reports of the bureau for 
charge to each institution, where the bureau carries out 1916 and 1922, it is believed that a special fund should 
such work, the actual cost for the time and expenses of be provided for improving sanitary conditions at state 
the men employed on the work, plus 15 per cent of the institutions, subject to the control of the State Board of 
amount of personal services, to cover stenographic serv- Health. With such a fund available the bureau might 
ices, use of materials and equipment and engineering proceed with improvements whenever necessary, with- 
supplies. In no instance has it been possible to carry on out waiting for favorable action by the legislature. In 
all this special work with the limited personnel of the this way advantage might be taken of low markets = 
bureau. It has been necessary, therefore, to employ purchasing materials. In addition, each state - : 
temporary assistants, who are paid, as a rule, by the tion should contribute annually a nominal sum to a fun 
institution being served. which would enable the bureau to supervise more care 
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y — TABLE II—WATER FILTRATION PLANT DESIGN DATA 
Water Filtration Plant- --—- - 
~ Filters —_——___--—_ 
Rate of 
Population Water _ Filtration Sand Depth and Charactenstics Depth 
nd Works Consumption Capacity Gal. per Effective of 
Designed Gal. vs zal, Acre Size Depth Uniformity Size Gravel 
Institution Actual for per Day Kind per Day perDay No. Ft. In. Coefficient mm Inches Chlorination 
geld State Hospital... . i,500 2,500 300,000 Rapid sand 500,000 125,000,000 2 8xll 36 1.3 0 50 12 Liquid chlorine 
Hee nd House of Correction 625 1,000 190,000 Slow sand 300,000 7,000,000 2 26x36 36 1.9 0 40 10 Liquid chlorine 
ar ear ~ Marviand 500 1,000 75,000 Slow sand 150,000 5,000,000 2 20x32.5 36 1.4 0.35 12. Hypochlorite 
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fully the operation and maintenance of the works which was entirely inadequate. The water was extremely 


have been built at considerable cost. hard and unsuited for boiler purposes. To make up the 
Cla With this fund on hand the services of an operation deficiency of the well supply, raw water was pumped 
wan and maintenance engineer could be obtained who would from Piney Run, a small stream passing through the 


spend his full time supervising the operation and repair hospital grounds, directly into the distribution system. 
of these plants. Closer supervision on the part of the The bureau recommended the development of Piney Run 
bureau is not possible with the limited personnel and and the abandonment of the wells. 

appropriation. There are occasions, however, when it Plans for the filtration plant were prepared by out- 
side engineers. The construction, supervised by the 
bureau at the request of the hospital authorities, was 
done by inmates with the assistance of several skilled 
laborers employed to perform the more important work. 
While this plan was responsible for delay in the com- 
pletion of the plant and increased the engineering costs, 
considerable saving resulted in total construction costs. 

Due to numerous complaints from adjoining property 
owners on the stream below the hospital, regarding the 
condition of Piney Run resulting from the discharge 
therein of sewage, the authorities were preparing to 
complete the installation of a sewage treatment plant 
according to plans prepared in 1907. Further treatment 
of the sewage, after passage through the existing septic 
tanks, was to be by broad irrigation and gravel filtra- 
tion. The plant would cover approximately 10 acres of 
land bordering on the stream. The type of works pro- 
posed was unnecessarily expensive, would not produce a 
satisfactory effluent and utilized land more useful for 
other purposes. The plant as built is described in 
Table I. It occupies about 0.1 acre of land. 

The estimated cost of finishing the treatment plant as 
originally planned, exclusive of engineering, was 
$15,710, whereas the cost of the works installed was 
$7,632, or less than one-half the former amount. 

Maryland House of Correction—The decision to con- 
struct a slow sand filter plant instead of rapid sand, the 
type more frequently used in this vicinity, was made 
after careful consideration of the kind of attention 
similar installations, under the observation of the bu- 
reau, had received in the past. While the cost of the 
former is somewhat greater than a rapid sand plant of 
the same capacity, its operation with prison labor was 
believed to be simpler and less costly. In addition, 
Dorsey Run, the source of supply, is not as turbid as 
INTERIOR Walls: 08 PREMAne GueeLaee Tasers some of the larger streams in this section and normal 


Crownsville State Hospital Sewage-Works. A and B— turbidities could be readily taken care of in the settling 
Valls chipped and ready for waterproofing. C and D— basins 
Appearance after waterproofing had been applied. = 


d If the bureau were to design a water filtration plant 
fe 1s necessary to delegate one of the force to take charge for this institution at the present writing, the type 
if of operation and maintenance of an institutional plant, of plant selected would be rapid instead of slow sand, 
it at the sacrifice of other duties. Jargely due to a change in the administrative methods of 
. In lables II and III the unit data used in the design these institutions, resulting in more permanent operat- 

2 of th © water and sewerage works at state institutions ing personnel. ‘While the cleaning of the filter beds was 

r are given. believed to be an operation which could be done readily 

Some of the more unusual features of design, con- and quickly with the labor available, this actually has | 
struction and operation of the works installed are indi- not been the case. The result has been that the filters bo 
cate a in the following paragraphs: are sometimes out of service for several days during the 
Si] ringfield State Hospital for Insane—The principal cleaning process, necessitating opening the bypass in 

source of water supply was from deep wells, whose yield order to furnish sufficient water. 
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An ultra-violet-ray sterilizing apparatus was first 
installed, in place of the chlorinator, to treat the filter 
effluent. Its use was discontinued after a trial of seven 
months on account of the excessive cost of lamp renew- 
als. The choice of the ultra-violet-ray apparatus did not 
not anticipate the great loss in lamps which actually 
occurred. As the institution manufactured its own 
power and past experience with the operation of the 
chlorinator here had been most unsatisfactory on ac- 
count of lack of attention, it appeared that the ultra- 
violet-ray apparatus would be more desirable. 

It was unfortunate that the water-supply and sewer- 
age improvements could not have been made immedi- 
ately after the completion of the plans, when prices 
were low. Labor and material costs had advanced ex- 
cessively during the intervening period, as the result of 
war conditions. A brief comparison of material costs 
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(a)—187,000 in Feb., 1915—238,500 in Aug., 1915 
(b)—Based on assumed sewage flow 
(c)—Based on assumed sewage flow occurring in 18 hours 





(Table IV) will give some indication of the saving that 
might have resulted if the work had been done in 
1914-15, as recommended by the bureau. 

A quotation of $3,750 was obtained for an elevated 
tank in 1915, whereas a tank of the same capacity, with 
a slightly higher tower, cost $7,685 in 1917. 

Maryland Tuberculosis Sanatorium—The sewage- 
works at this institution consisted of a small septic tank 
and a subsurface irrigation field of considerable size on 
the mountain side. In 1915 serious operating difficulty 
was experienced, due to the saturated condition of the 
irrigation field, rendering it incapable of caring for the 
flow. The sewage pooled on the surface of the ground 
over the lines of distribution tiling and created offen- 
sive conditions. Sewage had found its way into a deep 
cut of the Western Maryland R.R. and threatened seri- 
ous damage to the roadbed. 

The authorities were aware of the immediate need of 
correcting these conditions but sufficient funds were not 
available for necessary improvements. No allowance 
for this work was made at the subsequent legislative 
session, so the State Board of Health was requested to 
order the construction of sewage-works. As conditions 
in and about the existing works were deplorable, from 
a health standpoint, and as this appeared to be the only 
way to get the plant built during the next few years, an 
order to this effect was issued. 

Plans were prenared by the bureau and the construc- 
tion work was carried on under its supervision. As the 


(d)—Large sludge bed for remodelled tanks while two small ones are for final Imhoff tank. 
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only available water course into which ‘\ 


the plant could discharge was a small st). sont of ’ 

dry at times, it was necessary to provid. aon q 

would produce as clear an effluent as possijlo ‘ 
This plant was placed in operation July, 19) 

About the middle of December of the i Year - 


bureau was notified that the plant was 
not function and would have to be put oy 
during the winter. Investigation showed tha the scy 
in the gas vents of the primary tank, appr imately 3 - 
thick, had frozen solid to a depth of nearly 1 ft, The 


Trozen, would 
Of Operation 
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alee The 
sludge digestion compartment was filled with sludge 
The result of this condition was the gradual accumula. 


tion of gases in the gas vents which were held in by the 
frozen top of the scum. As the volume of these gases 
increased and no outlet was available they caused the 


4-in. reinforced-concrete partition walls on both sides 





TABLE III—SEWAGE-TREATMENT PLANTS FOR } MARYLAN 
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of the tank, between the gas vents and sedimentation 
chamber, to bulge. Fortunately this condition was dis- 
covered in time to prevent serious damage to the 
structure. To guard against a recurrence of this condi- 
tion wooden covers were placed over the gas vents dur- 
ing the winter months to prevent freezing and the thin 
dividing walls were braced. No trouble has since been 
experienced. 

Three of the sand filters in service were covered with 
a 3- to 6-in. sheet of ice and the sand in the beds was 
frozen. The fourth bed, held in reserve, had about 6 in. 
of snow on it and the sand was frozen to a depth of 
approximately 2 in. Proper operation of these units 
during the extremely cold weather, common in this 
section during the winter, was out of the question. 
It was recommended that the sand beds be bypassed 
during cold weather until the eariy spring. This plan 
has been followed with much satisfaction. As the 
stream receiving the final effluent has considerable 
winter flow, no objectionable conditions have been noted. 

The concrete at the water line in the settling tanks 
and dosing tanks had been spalling off to such an 
extent that the reinforcing steel was exposed in one 
instance. This condition had been observed for several 
years and during the summer of 1923 these bad places 
were patched up. This was accomplished by drawing 
down the water levels in the tanks to allow for the 
erection of scaffolds. The old concrete was chipped 
out at the places where it had disintegrated, for 














NG 



















sa as 
<sember 25, 1924 ENGINEERING 
sien 

gistance of about 1 ft. above and below the water level. 
The holes were filled with a 1:2 cement mortar in which 


“Konax” was mixed in the proportion of 1 quart of 
this material to a bag of cement. The surfaces were 
trowelled to a smooth finish and after setting were 
given two ¢ sats of Hard-N-Tyte with a 24-hr. interval 
between coats. This work was done in July. At the 
end of the year the repaired structures appeared to be 
in good condition and the patches showed no cracks. 
The water-supply situation at this place is similar 
to that of many other state institutions dependent upon 
underground sources. Ample supply is available during 
only eight or nine months of the year. At present 
water is obtained mainly from a series of springs 
located about a half mile southwest of the institution, 
from which water flows by gravity to two collecting 
reservoirs at the pumping station and from here it 
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TATE INSTITUTIONS, DESIGN DATA AND SPECIFICATIONS 
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(Sanatorium opened in September, 1923—not yet filled to capacity. 

(g)—On assumed future daily sewage flow of 60,000 gallons. 
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of future growth of the institution. In view of the 
fact that it was not possible to get increased funds 
for the larger main, and as there is little probability 
of the future population increasing materially, the 
smaller main was permitted in this instance. 
McWane precalked-joint cast-iron pipe was used in 
the line from the pump house to the manhole at the 
high point. The remainder was laid of pipe originally 
intended to have this special joint, but which was 
slightly crooked and therefore was not equipped with 
it. The joints in the gravity portion of the line were 
made with leadite. A saving of approximately $1,700 
was made by purchasing the precalked-joint pipe in- 
stead of Class A, 4-in. cast-iron pipe, which was quoted 
at $82.40 per ton delivered. A slightly lower quotation 
than this was obtained for delivery in November, but 
as the work could not be postponed that long, this 
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is pumped, after chlorination, to a distributing reser- 
voir located on the mountainside above the buildings. 

The water situation became so acute during the fall 
of 1922 that at one time it was thought the institution 
would be forced to close on account of lack of water. 
To eliminate trouble from this source in the future, 
the bureau was asked to take charge of the installation 
of an auxiliary water supply. A small stream near 
Deerfield, about three miles southwest of the hospital, 
under observation for several years, appeared to be the 
most desirable supply in this section. Its flow is fairly 
large, it is not a flashy stream and drains a sparsely 
inhabited watershed. 

As there was no special appropriation available for 
this work, funds to carry it on had to be taken out of 
moneys which the institution had earned. For this 
reason it was necessary to keep the cost of the im- 
provements at a minimum. A small intake dam of 
loose-laid stone was built in the stream. A wooden 
pump house with motor-driven triplex pump was in- 
stalled to force the water through about 8,600 ft. of 
4-in. cast-iron pipe to a manhole located at the high 
point in the line and 145 ft. above the intake. From 
the manhole the water flows by gravity through 4-in. 
cast-iron pipe, 4,000 ft. in length, to the existing 
collecting reservoirs. 

The bureau recommended the use of 6- instead of 
4-in. pipe to cut down the pumping charges and to 
Provide a supply main of ample capacity to take care 





quotation was not considered. The precalked-joint pipe 
was bought for 76.5c. per foot delivered and the crooked 
pipe cost 62c. per foot. 

University of Maryland—The principal source of 
water supply had been for a number of years Paint 
Branch, a small nearby stream with a watershed area 
above the intake of 30.5 sq.mi. Water was pumped from 
the stream without treatment to an elevated storage 
tank located on college property and adjacent to the 
buildings, about a mile southwest of the intake. From 
this tank water was conveyed to the various buildings 
by the distributing mains. The quality of the water 
was poor and a hypochlorite-of-lime treatment plant 
was installed in the pump house in 1916. On account 
of the many sources of pollution on the watershed 
and the inadequate attention given to the treatment 
plant, it was impossible to obtain a consistently safe 
water. Several attempts were made to improve con- 
ditions but without satisfactory results. In September, 
1918, the bureau was requested to prepare plans and 
supervise the construction work of a water filtration 
plant for the university, due to the fact that a unit 
of the students army training corps was to be stationed 
there. 

The water filtration plant as built is of a temporary 
nature, due to the fact that the university is within 
the Washington Suburban Sanitary District, and, there- 
fore, adequate water-supply service will eventually be 
provided from the district supply. 
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During 1920 certain minor repairs to some of the 
structures and the pipe lines were necessary on account 
of leaks which had developed in them. To keep the 
construction costs at a minimum, and due to difficulty 
in obtaining cast-iron pipe, the connection between 
the various units of the filtration plant was made of 
terra-cotta pipe encased in concrete and lines under 
pressure were of wood-stave pipe. The majority of 
the leaks were found in the terra-cotta pipe lines 
laid in concrete. It was necessary to relay these lines. 
Several sections of wood-stave pipe had to be cut out 
and replaced by cast-iron pipe. Cracks in the concrete 
lining of the clear water basin were successfully re- 
paired with lead wool. 


Crownsville State Hospital for Colored Insane—In 
1915 all sewage from the buildings was discharged 
into a small ditch about 500 ft. south of the buildings, 
eventually finding its way in a raw state into a small 
water course. The bureau recommended the construc- 
tion of complete sewage-works, as the stream which 
was to receive the final effluent is small. No funds for 
these improvements were on hand at the time. Four 
years later construction work was started on the 
primary settling tank. The work was done by inmate 
labor directed by a foreman, under the supervision of 
an engineer of the bureau. The inmate labor was un- 
satisfactory and entirely unfitted for this work, which 
necessitated the hiring of additional outside labor to 
complete the tank. Nothing further was done on the 
construction of the sewage-works until 1922, when the 
remainder of the works was completed by contract. 

As soon as minor adjustments of the treatment plant 
were made it was placed in operation. Serious leaks 
developed in the primary tank and it was necessary to 
take immediate steps to repair them. Various means 
were adopted, but none proved successful. Finally a 
proposal was made by the proprietors of Hard-N-Tyte 
to resurface the inside of the tank from the gas vent 
down to and including the hopper bottom, and to give 
a surety bond guaranteeing the watertightness of this 
portion of the structure for a period of three years. 
When the concrete surfaces were chipped, preparatory 
to applying the waterproofing coats, the concrete was 
found to be in extremely poor condition in spots, due, 
it is believed, to poor mixing by patient labor and to 
improper placing of the concrete in the forms. It was 
not always possible to have an engineer on the job 
while the work was progressing and the foreman in 
charge of the work may not have been as particular 
as he should have been in mixing and placing the con- 
crete. All of this poor work was cut out before the 
application of the waterproofing material. Waterproof- 
ing was applied in six successive coats, bonding the 
first to the wall and each successive one to the preced- 
ing one, so as to make the waterproofing an integral 
part of the structure. When the work was finished the 
interior surfaces of the tank were smooth and appeared 
to be in excellent condition. Sewage was introduced 
into the works early in March, 1923, and since then no 
leaks have developed. The accompanying views show 
clearly the condition of the concrete in the interior 
walls of the tank after the surfaces had been chipped 
and the finished surfaces after the waterproofing had 
been applied 

When the treatment plant had been in operation for 
several months it was noted that quantities of fine sand 
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were collecting in the screen chamber a 
the primary tank, and large quantities 
accumulating on the surface of the sewa; 
which materially interfered with its f:., ge 


= . ning 
combination grit chamber and grease tra ; 


of the primary settling tank, was bu’): ae 
inmate labor, with the carpenter of th spital e 
charge, under the direction of the burea 7 

Colored Tuberculosis Sanatorium—In 192} the bureay 
was requested to prepare contract plans 1 specifica. 
tions for the installation of water and sewerage works 
for the proposed sanatorium for th: colored at 
Henryton. 7 

Consideration of underground sources and surface 
streams in the vicinity indicated that th: yield from 
wells in the geological formation of this area was 
doubtful. The use of water from the various streams 
in this vicinity was not favorably considered. on account 


of the probability of their being polluted by sewage from 
nearby towns and of the heavy pumping charges which 
would be entailed. A filtration plant taking water 
from any of these streams would require careful opera- 
tion at all times. Past experience indicated that such 
operation was extremely difficult to obtain at 
institutions. 

The most favorable solution of the wnter-supply 
problem was to take water from the Springfield State 
Hospital filtration plant. To do this involved the con- 


state 





TABLE IV.—COMPARATIVE COSTS OF MATERIAL 1915 AND 1917 

Material 1915 1917 
Cast-iron pipe, per ton $22 00 $65 00 
Cement, gross, per barrel. 1.60 2% 
8-in. terra-cotta pipe, per foot ‘ 0.14 0 2) 
Reinforcing steel, per pound 0 025 00 


struction of a supply main of approximately three 
miles in length and a reservoir or low standpipe at a 
suitable point on the sanatorium property. The first 
cost of this project was estimated to be greater than 
any of those already outlined, but the annual operating 
charges and costs for the water used would be slight. 
The filtration plant at the hospital was of sufficient 
capacity to furnish the required amount of water, so 
that no additions were necessary to the present 
equipment. 

On account of the rolling nature of the country over 
which the supply line was laid, some provision had to 
be made to prevent the accumulation of air at the high 
points. Six 1-in. Simplex automatic air-relief valves 
were placed at the major summits of the pipe line and 
three manually operated 1-in. Mueller air vents were 
installed at the minor summits. As the high-water 
level in the standpipe at the sanatorium is much lower 
than that maintained in the Springfield State Hospital 
standpipe, it was necessary to install a controlling 
altitude valve in front of the former structure to pre- 
vent the tank from overflowing. This valve is so adjusted 
that the standpipe is always full. 

The Patapsco River, which passes through the hospl- 
tal property, is used as a source of water supply for 
portions of Baltimore City and Baltimore County, after 
filtration and chlorination. It was deemed advisable 
to require as complete purification as possible of the 
sewage entering the Patapsco River. A primary sel- 
tling tank, trickling filter, final settling tank and in- 
termittent sand filters, with the final plant effluent to 
be chlorinated before emptying into the river, were 
planned for the sanatorium. As only a portion of the 
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hospital was to be built at this time and it was learned 
that the Patapsco River as a source of water supply 
for Baltimore and vicinity would be discontinued 
within a few years, only the primary settling tank 
was built, the effluent from which is chlorinated before 
discharge into the river. 

Acknowledgements : The water-supply and sewerage 
construction work at state institutions was started 


while Robert B. Morse was chief engineer of the bureau. 
It was due to his efforts that the provisions delegating 
these duties to the State Department of Health were 
made in the law of 1914. All engineering and con- 
struction work was done under his direction from that 
date to the time of his resignation in June, 1922. 
Since this time the work has been under the control 
of Abel Wolman, the present chief engineer. Harry 
R. Hall, assistant chief engineer, was in charge of the 
design and construction work until his resignation in 
September, 1922. The writer has been engaged on this 
work since the beginning, first on the design of the vari- 
ous works and later in charge of preparation of plans 
and construction of the last three installations. Recogni- 
tion should be given here, also, to the important con- 
tributions to this branch of activity by F. W. Caspari, 
H. F. Schaefer and J. R. McComas, engineers of the 
bureau, who have been associated with much of the 
design and construction work. The writer here wishes 
to express his appreciation to Mr. Wolman for his 
helpful criticism of the material in this paper and for 
his valuable aid in its preparation. 


Typhoid, Water Supply, Carriers 
and the Courts 


Private Companies and Municipalities Alike Held 
Responsible as Also Employers Under 
Workmen’s Compensation Acts 
By JAMES A. TOBEY 
National Health Council, New York City 

ASES relating to typhoid fever have been before 
the courts of last resort in this country on nu- 
merous occasions. The liability of municipalities and 
private water companies for typhoid fever contracted 
from polluted water supplies is the chief subject em- 
bodied in these court decisions, though of late there 
have been a number of cases dealing with typhoid fever 
as an accident under workmen’s compensation laws. 
One notable recent case is concerned with the restraint 
of a typhoid carrier. The rules of law laid down by 
these cases are, in general, fairly uniform, as will 
appear from a brief review of some of them. The 
cases hold that private water companies and municipal 
corporations which furnish water for human use are 
both liable for injury due to lack of reasonable care in 
providing pure water; that typhoid fever contracted in 
the course of employment due to the negligence of the 
employer is an accident under most workmen’s compen- 
sation laws; and that a typhoid fever carrier may be 
legally quarantined in the interests of the public health. 
A private corporation which supplies water for hu- 
man consumption is not, in the absence of a statute 
to the contrary, an insurer of the purity of the water, 
hor of its freedom from the possibility of infection. 
Such a company is, however, bound to use reasonable 
care and diligence to provide pure and wholesome water, 
free from contamination. If it does not do so, it is 
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liable for injuries caused. As was remarked in a New 
Jersey case (Jones v. Mount Holly Water Co., 1915, 
87 N. J. L. 106, 96 Atl. 860) “Water is a necessity 
of life, and one who undertakes to trade in it and supply 
customers stands in no different position toward those 
with whom he deals than does a dealer in food stuffs. 
He is bound to use reasonable care that whatever is 
supplied for food and drink shall be ordinarily and 
reasonably pure and wholesome.” 


Private Company Liability—A few illustrations will 
make the extent of this liability more clear. During a 
period of low water a Pennsylvania water company con- 
nected its mains with a badly polluted river and was 
held liable for the death of a child from typhoid due 
to drinking this water. (Kohlmeyer v. Ohio Valley 
Water Co., 1914, 58 Pa. Super. Ct. 63.) This same 
company was held not liable, however, in another case 
where the evidence was insufficient to show that plain- 
tiff’s intestate drank a sufficient amount of the water 
to cause the disease (Gosser v. Ohio Valley Water Co., 
1914, 244 Pa. 59, 90 Atl. 54, Ann Cas. 1915 C, 685). In 
Wisconsin a plaintiff was held guilty of contributory 
negligence in not himself taking the usual precautions 
where the existence of typhoid was widely and publicly 
known and had even occurred in his own family. 
(Green v. Ashland Water Co., 1898, 101 Wis. 258, 77 
N.. W. 722, 48 UL. BR. A. 117, 70 Am. 8: RB. 911.) In 
Pennsylvania an injunction against the furnishing of 
unwholesome water was sustained by the court (Peffer 
v. Penn. Water Co., 1908, 221 Pa. 578, 70 Atl. 870), 
but in the same state it was held that a water company 
was not liable for negligence for failure to ascertain 
that typhoid fever existed on property not controlled 
by the company, a mile and a half above the point 
where the supply was taken (Buckingham v. Plymouth 
Water Co., 1891, 142 Pa. 221, 21 Atl. 824). Finally 
in a Connecticut case the court ruled that it was a ques- 
tion of fact for the jury to decide from the evidence 
whether the water company was negligent in not purify- 
ing or examining one of its sources of supply (Hayes 
v. Torrington Water Co., 1914, 88 Conn. 609, 92 
Atl. 406). 

Municipalities Also Liable—The same principles ap- 
plicable to private water companies hold good when a 
municipality is involved. The sale and distribution of 
water is not a governmental but a corporate or business 
function of the municipality. While a municipal cor- 
poration is never liable for wrongs done in a govern- 
mental capacity, such as police measures for health or 
safety, it may be liable for injuries done while acting 
within its corporate scope. Such liability for careless- 
ness in permitting contamination of water so that ty- 
phoid was caused has been upheld in Minnesota and 
New York in leading cases (Keever v. Mankato, 1911, 
113 Minn. 55, 129 N. W. 158, 33 L. R. A. N. S. 339, 
Ann. Cas. 1912 A, 216. Stubbs v. City of Rochester, 
1919, 226 N. Y. 516, 124 N. E. 137). In the latter case, 
the court averred that the fact that the city’s polluted 
water was the actual source of typhoid could be found 
from the evidence that the plaintiff drank near the 
point of contamination, that some 60 other cases had 
developed, that plaintiff’s habits precluded any other 
source, and that his physician testified that the city 
water was the cause. An older New York case held that 
the city water was not liable for infection due to a well 
not used as a part of the public water supply, though 
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owned by the city (Danaher v. Brooklyn, 1890, 119 
N. Y. 241, 23 N. E. 745, 7 L. R. A. 592). 

Typhoid Carriers—Restriction of the liberty of a ty- 
phoid carrier was upheld as a valid exercise of the police 
power of a municipality by the Illinois Supreme Court 
only about two years ago in a remarkable decision 
(Barmore v. Robertson, 1922, 134 N. E. 815). The 
defendant, who was a boarding-house keeper, was 
quarantined as a typhoid carrier by the commissioner 
of health. She applied for a writ of habeas corpus to 
secure her release. The court, in remanding her to 
the custody of the health commissioner, stated that the 
care of the public health was the duty of the state under 
its police power and that authority to carry out its 
rules and regulations could be delegated to local minis- 
terial officers. It was further held that a person need 
not actually be sick to be subject to quarantine, but 
if in any way dangerous by virtue of the possibility 
of being able to spread a communicable disease, could 
be isolated. The decision, a masterly symposium on 
public health law, is given in full in the United States 
Public Health Reports for May 26, 1922. 

Workmen’s Compensation Decisions—Under work- 
men’s compensation acts, typhoid fever contracted in 
the course of employment has on several occasions been 
held to be an accident or injury within the meaning of 
the statutes. For instance, in a recent Michigan case 
(Frankamp v. Fordney Hotel Co., 1923, 193 N. W. 205), 
it was held that where a hotel waitress contracted ty- 
phoid fever from drinking the water supplied by the 
hotel this was an accident and not an occupational dis- 
ease. The court said that an “accident” means an 
unforeseen event occurring without the will of the per- 
son whose mere act causes it. (See also Ames v. Lake 
Independence Water Co., Mich., 1924, 197 N. W. 499.) 
Similar decisions have been rendered in Wisconsin 
(Vennen v. Dells Lumber Co., 1915, 161 Wis. 370, 154 
N. W. 640 L. R. A. 1916 A, 273), and Indiana (Was- 
muth-Endicott v. Karst, 1922, 133 N. E. 609. And see 
Aetna Life Ins. Co. v. Portland Gas and Coke Co., 1916, 
229 Fed. 552, 144 C. C. A. 12), but the Ohio Supreme 
Court has held to the contrary (Industrial Commission 
v. Cross, 1921, 136 N. E. 283). In a New York case 
(Banks v. Adams, 1917, 221 N. Y. 606, 117 N. E. 1060), 
a helper on a delivery wagon fell off, aggravating ty- 
phoid fever then in the incubation period, and an award 
to him was affirmed under the workmen’s compensation 
act. But where an employee died from typhoid fever 
after an accident and there was apparently no connec- 
tion between the accident and the typhoid, an instruc- 
tion by the lower court to the jury that if typhoid was 
the direct result, such injury was the cause of death, 
was held by the appellate court as erroneous and mis- 
leading. (Continental Casualty Co. v. Peltier, 1905, 104 
Va. 222, 51S. E. 209.) 

The most recent decision is one handed down by the 
Illinois Supreme Court and abstracted in Engineering 
News-Record Sept. 4, 1924, p. 392. An employee drank 
polluted water which had gotten into the drinking water 
supply on account of a defective valve between the in- 
dustrial pipes and those used to furnish water for 
human consumption. The employee was ignorant of 
this fact and the court held that the circumstances 
created an accident and required an insurance company 
to pay indemnity for the loss of life (Christ v. Pacific 
Mutual Life Insurance Co., 1924, p. 111). 
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Additional Mountain Wate: Supply 
for Flagstaff, Ariz. 
Small Town and Railroad in Arid Dist; i+; Develo 
Springs from Cinder Cone—Stee) | ine p 
to Replace Clay Pipe 
By R. L. BALDWIN 
Of Burns & McDonnell Engineering Co., Cons): i 
Kansas City, Mo. erneen 
NLARGEMENT of the unique water-s)) ply system 
of Flagstaff, Ariz., involves extension he exist. 
ing spring-collecting system high up in « mountain 
valley 15 miles from the town, replacing two flow-line 


or non-pressure conduits of vitrified pipe with 


1 a larger 
single line of slip-joint as. 
phalt-coated steel pipe and 
doubling the reservoir ea. 
pacity. These improvements 

SV will permit the collection 
Lgilgs TD and storage of water during 
- Diao Vie tie}S the 14-month period it js 


{CCV 


available. Only 20 per cent 
of the water is used by the 
town, the Atchison, Topeka 
& Santa Fé R.R. using 45 
per cent, two lumber mills 
30 per cent and business 5 
percent. In addition to en- 
gine use the railroad hauls 
water by tank cars to the 
hotel at Grand Canyon. 

Water in the vicinity of 
Flagstaff, a town of 3,200 
population, is scarce, al- 
though the 22-in. annual 
rainfall exceeds that of any 
other point in the state. 
This is due to the warm air 
currents striking the San 
Francisco Mountains, on 
the southern slope of which 
the town is located, and be- 
ing deflected upward, cooled 
and the moisture precipitated. Greater precipitation, 
mostly as snow lasting in the interior valleys well 
through the summer, occurs in the mountains than a 
Flagstaff but no records are available. Ten miles north 
of the town are the mountain peaks which were orig- 
inally parts of one volcanic cone which rose to a height 
of 3,000 ft. higher than the present 12,000-ft. peaks, 
with the cone at the west end of what is now known 
as the interior valley. The eastern wall of this cone 
was broken out, and, centuries later, the interior valley 
was eroded over three miles long by glacial action, 
leaving heavy moraine deposits which cover the floor of 
the valley to great depths. These deposits are largely 
coarse material with much disintegrated lava. The 
interior valley narrows at the eastern end and has a 
drainage area of approximately 5 sq.mi. above this 
narrow neck, where the elevation of the valley is about 
9,000 feet. 

These glacial deposits in the interior valley serve 
as an ideal collecting area, retaining a large part of 
the precipitation, which breaks out in the form of 
springs. The maximum flow from these springs occurs 





FIG. 1—WATER-SUPPLY 
SYSTEM FOR FLAG- 
STAFF 
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, the month of June when the snow is melting, and 
drops off after the snow has melted to a minimum in 
the fall or after prolonged dry spells. The location 
¢*these springs gives them a natural protection 
- lution. The water is low in hardness and 


against po! 
mineral content. 





50-M.G.D. RESERVOIR, FLAGSTAFF WATER-WORKIKS 
Water-supply basin is back of the two lower San Frncisco 
peaks in center distance. 


In 1898 a pipe line was installed from the springs to 
4 small reservoir above the town. When this became 
inadequate in 1914, the common interests of the town 
and the Santa Fé R.R. resulted in an agreement be- 
tween the two whereby the railroad company financed 
the necessary improvements and the town agreed to 
operate and maintain the structures. 

The water is collected from the springs by small 
crib-like structures set over screen boxes, and in some 
cases by tunnels with timber lining. Gathering lines 
from these spring developments converge at a point 
near the mouth of the valley where a weir box of 
concrete is installed. Collecting lines are of slip-joint, 
riveted, asphalt-coated steel pipe, because it is light 
and durable. Some of this pipe has been in service close 
to twenty years and is still in good condition. From 
the weir box at the springs to the reservoir there are 
now two vitrified sewer pipe gravity-flow lines, 15 
miles long, one consisting of 8-, 7- and 6-in. pipe, and 
the other of 8- and 7-in. pipe. Concrete sumps witn 
overflows are spaced along these lines about 4,000 ft. 
apart. The lines are laid partly with mortar joint and 
partly with asphaltic-compound joints. Neither joint 
prevents roots from growing into the pipes and filling 
them with a fibrous mat-like growth. Each year the 
lines must be opened and cleared of these impediments 
at certain places. The first 
line was constructed to 
grade varying from 2 to 4 
per cent and the second 
line, constructed in 1914, 
closely parallels the first 
line. 

The first reservoir was of 
2.5-m.g. capacity. In 1914 
a reservoir of 650-m.g. 
capacity was put into serv- 
ice. The sloping sides and 
bottom of the larger res- 
ervoir were lined with two 
layers of concrete with 
waterproofing membrane be- 
FIG. 3—-ROOTS TAKEN FROM tween them. The storage is 

VITRIFIED TILE PIPE not sufficient to provide all 


Ne ther mortar-filled nor 


sbhaltic-compound joints the water desired through 
ee roots from enter- 


ng pij the long dry spells. Storage 
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basins alone will not remedy the situation, as there 
must be enough pipe-line capacity to fill the basins 
quickly during the spring flow. An average is needed 
of 1 m.g.d. when the use is not curtailed. The future 
requirements, it is expected, will increase at the rate of 
2 per cent per year. A shortage of water requires cur- 
tailment of use by all parties, but more particularly by 
the lumber mills and the railroad. This involves a loss 
of revenue and interferes seriously with the operation 
of local indus ries. Common interest is again bringing 
the town and the railroad together to work out a scheme 
to finance the needed improvements. 

It is proposed to improve the collecting system at 
the springs and to lay a new supply main of 14- and 13- 
in. asphalt-oated, slip-joint, riveted-steel pipe. With 
such a line, storage of 150 m.g. could be accumulated 
in 45 days and the trouble with root growths through 
joints into the pipe eliminated. A large part of the 
material for the former work had to be carried in to 
the pipe line by pack mules, and it was necessary to 
limit the size and weight of pieces to make this 
feasible. Estimates of cost of the proposed work there- 





FIG. 4—COLLECTING WORKS AT ONE OF THE SPRINGS 


Logs on crib to protect screens from rolling boulders 
brought down in floods due to melting snow. 


fore include a road paralleling the pipe line as nearly 
as possible, which will facilitate construction and make 
the line easier to patrol after installation. Increased 
storage will be provided by an additional 50-m.g. 
reservoir of construction similar to that of the one 
now in use; a new pressure line will be provided from 
the reservoir to the town and the distribution system 
reinforced. 

The construction of the 1914 work was under the 
direction of the Santa Fé R.R. engineering department. 
Burns & McDonnell Engineering Co., consulting en- 
gineers, Kansas City, Mo., have recently reported on 
the necessary improvements and were retained to 
design and supervise the construction of the new 
work, which it is expected will be carried out 
during 1925. 
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Building the Nebraska University 
Concrete Stadium 


Plant Layout and Form Design and Construction 
for Reinforced Concrete Grandstands 
with Cantilever Balconies 


CONOMICAL layout of construction plant and eco- 
nomical design of forms for reuse marked the 
erection of the War Memorial stadium for the Uni- 
versity of Nebraska, at Lincoln, Neb., the first sections 
of which were completed last year. The design was 
such as to facilitate these economies. So many similar 


structures are being planned or built that the details 
of this one are described here for reference. 

Two grandstands of reinforced concrete, with canti- 
lever balconies, constitute the structural features of 
Each of these duplicate structures is 


the stadium. 









135x476 ft., with a total height of 74 ft. and with 
sixty-seven tiers of seats accommodating 14,500 per- 
sons, or 29,000 persons in all. Additional structures 
may be built later to close one or both ends of the 
field. In Fig. 1 is shown one of the stands practically 
completed; Fig. 2 is a typical cross-section. The space 
under the west stand is utilized to house the University 
stores and maintenance departments. 

In plan, the playing field is an oval and each grand- 
stand is curved to a radius of 457 ft. for the front 
wall of the field and 553 ft. for the front of the balcony. 
The purpose of this rather unusual arrangement is to 
give the spectator not only an unobstructed view of 
any part of the playing field but also of the front of 
the grandstand in which he sits. Space for indoor 
athletics is provided under the rear of each stand, 
while bath and locker rooms and other conveniences 
are arranged in the end towers. Large doorways open 
upon the concourse, from which ramps lead to the 
seats. The athletic field, 244 ft. wide between the 
stands, includes a regulation football field, with 12-ft. 
safety zone for the players, and also a }-mile running 
track 21 ft. wide, one side of this being extended to 
form a 660-ft. straightway track. 

Columns spaced 20 ft. c. to c. longitudinally carry 


FIG. 1—ONE OF THE TWO HALVES OF THE REINFORCED-CONCRETE GRANDSTAND AT UNIVERSITY OF NEBRASKAp: 
The other stand is similar to this and symmetrically disposed across the center line of the playing field. 
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the inclined transverse girders which 
joists and treads. Expansion joint wines 
intervals of 80 ft. in both the main st) oe 
balcony, are arranged midway betwee) 
the joists having a cantilever length of 
joints. This arrangement was adopte: 
avoid double or split columns, which w: 

the formwork and hamper its removal. F 
the girders are about 38 ft. long, wit! 
projection of 14 ft. 3 in. Steel column 
support these girders, on account of th: 

tion to view as compared with larger concer: 
of the same strength. 

To provide for exceptional loads due to moving ; rowds 
the entire floor area is designed for a live-load a 
80 Ib. per square foot, with 25 per cent additional ¢ , 
impact. A horizontal wind load of 20 lb. per 
foot of vertical exposed area is also included. 

Seats—The treads or seat slabs have a uniform width 
of 30 in., with a 4-in. slope for drainage; the risers 
vary in height from 6 in. at the bottom seats to 154 jp, 
at the top seats of the balcony. Steel reinforcement 
consists of two rods in the top and bottom of each joist 


monlie: 
Mplicate 

} } 
Dalee ny 
nti) : 
antiiever 
used to 
obstruc- 

hy 
© columns 


square 


or riser and a sheet of No. 12 wire mesh extending 
through treads and risers. Cypress blocks to support 
the seats are anchored to the concrete by 1-in. bolts, 
and each block rests on the heads of four bolts screwed 
into its base, in order to allow free drainage. This 
construction is shown in Fig. 4. To secure uniform 
height of seats, the blocks are 4 to 8 in. high, accord- 
ing to the height of riser. Three lines of 2x3}-in. 
sticks with chamfered edges form the seats and are 
secured to the cypress blocks by No. 12 screws. All 
the blocks and seat strips were dipped in cold creosote 
before being placed. 

Galvanized pipe railings to guard the passages and 
form partitions for the boxes were made and fitted 
on the job, so as to secure good alignment. Metal 
sleeves were placed in the concrete as it was poured, 
the posts being then placed in the holes and adjusted 
to line before the setting of the concrete. 

Construction Layout—Two duplicate concreting plants 
were arranged, as shown in Fig. 5, and as the site is 
adjacent to railroad yards a track plan was laid out 
so that materials could be unloaded directly from cars 


into the storage bins above the mixing plants. From 
the spur track that enters the University song 
yroun 


track 60 ft. from the outer walls was laid : 
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cars ordered from the yard were set on the spur 





st ~ than twenty-four hours. The distance to the 
the cement mills was 90 miles, and to the sand pits 38 
Ms, miles. Stationary stiff-leg derricks unloaded the sand 
Lege and placed the material in the storage bins. 
to Each of the two plants included a stationary stiff-leg 
“ate derrick, stationary hoist, tower, sand and gravel stor- 
ony age bins, cement shed and a sawmill. Industrial cars 
ver on tracks laid in either direction from the tower 
to carried concrete from the storage hopper to any part 
Uc- of the structure. The work was handled by a super- 
ans intendent in charge, assistant superintendent, engineer, 
two carpenter foremen, a steel foreman, two labor fore- 
rds men and a timekeeper. The concrete, steel and labor 
of gangs worked from one stand to the other alternately, 
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FiG. 3—FORM DETAILS OF GRANDSTAND 


It was also found economical to rod and clamp deep 
forms and heavy walls, rather than to ure wire, even 
though it was impossible to pull and salvage the rods. 
Various means of handling and transporting forms 
were tried. Lumber was hauled by team and wagon 
from the cars to distribution points of the work and 
thence transported on lumber carts about the structure. 
High points of the structure were reached by use of 
hand line and pulley. 

The organization for erecting, wrecking and handling 
the formwork consisted. of a carpenter foreman for 
each stand, two sub-foremen, and a labor foreman with 
about 40 carpenters and helpers. Work on the track 
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FIG. 2—TYPICAL SECTION OF GRANDSTAND 


but as the formwork was the greatest task it was 
necessary to have a carpenter gang for each stand. 
Wood and Steel Formwork—The biggest problem to 
. the contractor was the formwork, since it was not 
| only the largest item of cost but was also the determin- 
ing factor in speed of construction. Each structure 
consists of five typical sections and two end sections, 
Separated by the expansion joints. Forms were built 
for three sections of each stand for the lower tier of 
seats only, as the balcony tier was in part a duplicate 
of the lower tier. To minimize the handling of lum- 
ber, the lower tier was completed before work on the 
balcony was started. Approximately 760,000 ft. b.m. of 
form lumber were used, of which 525,000 ft. were 
for the initial forms, the balance being used to replace 
shrinkage in reuse. The total amount of lumber han- 
dled was 2,323,000 ft., giving a reuse of 4} times with 
a shrinkage of 10 per cent for each reuse. Salvage 
will not exceed 200,000 ft. of marketable lumber. 

It was found economical to use 2-in. lumber wher- 
‘ver possible, as shrinkage in reuse was less than with 
l-in. lumber. The heavier forms gave better align- 
ment and easier bracing, while a greater yardage of 
ncrete could be poured at one continuous pouring. 





tier of treads and risers and the exterior walls and 
concourse floor in each section was carried on by sub- 
foremen at the same time, effecting a meeting at the 
junction of the two. The labor foreman had charge 
of the handling of the forms, lumber and wrecking. 
This last was a very important item and a great amount 
of time was given to the design of forms that could be 
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FIG. 4—DETAILS OF DECK AND SEATS 
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released easily. All forms were stamped with designat- 
ing numbers when built, and as soon as they were re- 
leased they were rebuilt and moved to their approximate 
positions in the next section. Great diligence was re- 
quired to secure orderly wrecking and transferring 
of forms in order to get the maximum benefit of reuse. 

Formwork was designed for framing on the ground 
and at the saw, and then raising to place without any 
adjusting as to elevations or lines by the workmen. 
This plan was carried out by supporting the treads 
and the risers from the shoring which supported the 
girders, and using a joist strong ‘enough to carry the 
weight of the concrete, as a form for the back of each 
riser. The form framing is shown in Figs. 3 and 6. 
Girders were shored and lined by a small number of 
select workmen working ahead of the main gang. 


To Missouri 
Pacific Ry. “y 





FIG, 5—PLANT USED TO BUILD NEBRASKA STADIUM 
1, saw; 2, stiff-leg~ derrick; 3, concrete mixing plant; 4, 
tower; 5, tower hoist; 6, cement storage shed; 7, sand and 
gravel storage; 8, industrial track. 


In this way a large clean-up gang completed the sec- 
tion and rapid work resulted. The risers and tread 
panels were started at the bottom, which was advan- 
tageous as scaffolding was not needed. 

Although the stands were laid out on a curve, no 
allowance for this was made in erecting the forms, as 
the offset on a 20-ft. chord was less than ? in. The 
only exception was in the face of the risers, which were 
built of §-in. material. Here the curvature was acquired 
by sight lining between points over the girders. These 
forms were held in place by metal chairs on the floor, 
spreaders and wires at the bottom of the joists, and 
1x4-in. liners at the top edges. These liners also 
served for holding a }-in. bolt by which the seat blocks 
were later secured and from which were hung the 
reinforcing bars in the top of the joist. 

Steel pan forms were used only for the joists and 
slabs of the concourse floor of each stand (see Fig. 
2). These forms were purchased in sufficient quantity 
for approximately 2,000 sq.ft. of floor surface; by re- 
moving them every seven days this equipment took care 
of the entire 16,000 sq.ft. in the concourse level. The 
forms were in such good shape when this work was 
completed that the contractor expected to use them 
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FIG. 6—FORMWORK FOR CONCRETE GRAN] 
IN PLACE 


TAND 


again several times. It was estimated that they effected 
a saving of about 30 per cent over wood forms. 

Concrete—A sand-gravel aggregate was used. in pro- 
portions of 1 part cement to 4 parts aggregate, meas. 
ured by volume. From the mixing plant the concrete 
was hoisted to the supply hopper at a convenient point 
on the tower, from which it was carried to either end 
in cars on industrial tracks parallel to the structure 
The cars were dumped and the concrete carried through 
chutes to the area under construction. For the outside. 
the concrete was carried in the industrial cars and 
poured directly through zig-zag chutes into the forms 
in six lifts averaging about 15 ft. each. 

It was necessary to pour the full 80-ft. length of 
each section between expansion joints, the height be- 
ing determined at the central points of the beams. 
Each 80-ft. section was supporied by columns, beams 
and three heavy girders with two 10-ft. cantilever ends. 
As the concrete came out of the chutes men leveled and 
spaded it in the forms. Finishers then followed to 
straighten the seat blocks and finish the surface of 
the treads. While the concrete gang was working on 
one stand, formwork was‘being built on the other stand, 
so that each gang could work from one side to the other 
All floors and treads were rough float finished; the 
surfaces in contact with the forms were also left rough, 
without surface treatment or finishing. 

Design and Construction—This stadium for the Uni- 
versity of Nebraska was designed by Davis & Wilson, 
Lincoln, Neb., and John Latenser & Sons, Omaha, Neb., 
as associated architects, and Meyer & Jolly, Omaha, as 
consulting structural engineers. Its cost complete will 
be nearly $600,000. The contract for all work except 
the grading was let in May, 1923, to the Parsons Con- 
struction Co., Omaha, Neb.; Earl Hawkins, vice-presi- 
dent, was in direct charge of construction, with Ken- 
neth Hawkins as assistant superintendent. There were 
about 16,000 cu.yd. of concrete, 785 tons of reinforcing 
steel and 2,323,000 ft. b.m. of formwork. The stands 
were ready for the Thanksgiving Day game and the 
contract was completed just before Christmas, 1923. 





250-Ton Floating Crane Built for Japan 

A floating crane larger than any previously built was 
recently furnished to Japan by the British firm of 
Cowans, Sheldon & Co., of Carlisle, according to 
The Engineer of April 11. The crane is of the luffing- 
boom type similar to the cranes built for the Panama 
Canal. It can handle its full capacity at 100-ft. radius, 
over end, and 300 tons at 121-ft. radius. 
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Corn Products Water Supply and Underground Pumps 


Deep Wells in Whic:. Water-Level Fell Connected by Tunnels to Pump Chamber—Location of Wells 
Accomplished by Drilling Headings and Using Exploratory Drill Pipes 


ECESSION of ground water levels in the Chicago 

district has progressed to such an extent that for 
the 3.5-m.g.d. well supply required at the Corn Prod- 
ucts Refining Co., at Argo, an underground pumping 
station 357 ft. below the surface has been built and 
connected by pipe lines in tunnels to a system of ten 
200 to 1,500 ft. deep, formerly pumped by air 


Cement (Well shat? 
No.7 platform. ih, Pump charnber 
863.80" du. 


wells, 1, 





FIG. 1—UNDERGROUND TUNNEL SYSTEM FOR ARGO 
WATER SUPPLY 


lift from the surface to a storage reservoir. Sinking 
the shaft through water-bearing seams, driving the 
tunnels through falling shale, locating the wells and 
connecting them to the tunnel system under heads of 
150 ft. and more were some of the difficulties en- 
countered. 

No other source of supply is available since water 
from the city mains of Chicago cannot be had and 
the cost of easements and pipe line over the 12 miles 
to Lake Michigan is prohibitive. In 1908, when the 
pumping began at Argo, ground water stood at 90 ft. 
below the surface. Now it has fallen so much that 
the air lifts are insufficient, the cost high and quantity 
diminished. The new layout (Fig. 1) consists of a 
concrete-lined shaft of 10 ft. diameter to a pump 
chamber 35 x 30 ft. in plan and 8 ft. high connected 
to the ten wells by 2,800 ft. of 4x 6-ft. tunnels lined 
with gunite. Two-stage hydrocone electrically-driven 
centrifugal pumps, having a capacity of 3,500 gal. per 
minute against a head of 400 ft., discharge into the 
existing reservoir at the ground surface. A passenger 
elevator with a capacity of 500 Ib. and a speed of 125 ft. 
per minute has been installed. Both contractor’s engi- 
neers and the Greeley, Howard & Norlin Co., surveyors 
of Chicago, made the surface survey of the well locations 
and dropped a 10-ft. base line down the shaft. All 
but two wells were found within the limits of the head- 
ings, 8-ft. wide, the two having drifted in drilling, it 
was learned later. 

Drilling the Shaft—In sinking the shaft a vertical 
water-bearing seam in the rock, 4 to 24 in. wide, ending 
in a horizontal 8-in. seam of clay, was encountered. 
The shaft was carried 30 ft. below the clay seam, 
the clay dug out 6 in. all around the shaft and filled 
with 2x 4-in. timbering. An oakum gasket was placed 
under the ring and the ring wedged and calked tight. 
Two 2-in. pipes were passed through the ring opposite 
each other. The vertical seams were closed by 1-in. 
boards, wedged in, and the concrete lining was placed 
to the bottom of the excavation. When the concrete 


had set, the drain pipes were used to force grout to 
ill both seams. 


Two horizontal water-bearing seams were penetrated 
by the drills. Into six inclined holes 10 ft. deep, drilled 
around the circumference of the shaft, were grouted 
2-in. pipes with the lower ends slightly belled and the 
upper ends carrying a plug cock. After 24 hours 
grout was forced against the water pressure of 38 lb. 
through the pipes in order to seal the water-bearing 
seam. 

To get clearance under the concrete lining so that 
drilling could be resumed 2 to 3 ft. of gravel was 
placed in the bottom of the forms. When the forms 
were removed the gravel fell out. Twenty to thirty 
holes drilled with jackhammers were used per round, 
the number and arrangement of holes and powder 
used varying with the character of the rock. (See 
Fig. 2 for typical arrangement.) Generally 3 lb. of 
powder per hole was used. The center hole and the 
first holes outside of the center were shot first, the 
rim holes last. The purpose of the center hole was to 
break up the rock, which together with the large 
number of holes permitted small charges to be effective 
in breaking the rock into small pieces. 

The Pump Chamber—Construction of the pump 

: chamber was slow because 
no large area of roof could 
be left unsupported. The 
shale was fairly hard, but 
on exposure it loosened on 
all horizontal surfaces. It 
was necessary to sound all 
roof surfaces several times 
a day and remove any loose 
material. Two side walls 
were built in drifts first. A 
top heading was then driven 
through the center on the 
line of reinforced-concrete 
columns for which pits to 
the bottom of the chamber 
were excavated. The col- 
umns were poured and 
I-beam girders set for the 
roof. The other two walls 
were then set in drifts. The 
: . roof was placed in tongue- 
gig tin ae cee and-groove sections 6 ft. 

IN SINKING SHAFT wide, pouring of concrete 
immediately following ex- 
cavation, the last section being placed from the shaft. 
All concrete was waterproofed with 12 lb. of a water- 
proofing paste per yard of concrete. Results have been 
satisfactory with no leakage in the pump chamber and 
only a little seepage in the shaft. No timbering was 
used and there was no water. The men wore respirators 
until the water drills were installed. 

No water was found in the tunnel except near well 
10 where water came through the roof at a rate of 
1,200 gal. per hour. For 75 ft. this wet section was 
lined with heavy reinforced concrete and grout forced 
behind it. 

The Tunnels—As in the pump chamber, the most 
serious difficulty in driving the tunnel was from falling 
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rock. While the nominal section was 5x7 ft., in places 
the roof dropped so badly that it ran up to a peak 
before the lining could be placed (Fig. 3). The orig- 
inal design, which contemplated a 6-in. reinforced 
lining, was changed to a 2-in. coat of gunite, after an 
experimental section had been put on in the usual 
manner and reinforced with wire mesh attached to the 
roof by square spikes driven into round holes. No 
attempt was made to get plane surfaces. To keep 
the lining as close to the heading as possible, the lining 
gang worked in one branch of the tunnel and alternated 
with the driving gang in the other so that the whole 
tunnel was driven with but a single heading in opera- 
tion at one time. The average rate was 69.6 ft. per 
week of seventeen 8-hour shifts or 4.1 ft. per shift. 
The maximum speed was 6.2 ft. per shift. 

Whether or not to connect with the first well as soon 
as the tunnel came to it was a moot question. Heavy 
water pressure was expected, the tunnel was in shale 
and much uncertainty was felt as to its ability to 
withstand the pressure. It was finally decided to wait 
until one main branch was completed so that temporary 
bulkheads closing off the section could be installed 200 
or 300 ft. back of each well for use in case of a break- 
in. Each bulkhead consisted of a massive section of 
concrete lining, 12 to 15 ft. long, with a heavy timber 
door, calked and sealed, when closed, against a 4 x 6-in. 
flat rubber gasket nailed to the timber frame set in 
the lining. Three doors were built and moved from 
place to place but they were never needed. It was 
planned to plug the wells from the surface below the 
tunnel elevation to shut off the water in case of flood- 
ing. Two mine sinking pumps installed in the pump 
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chamber in temporary timber frames removed such 
water as got into the tunnel. 

In approaching wells the full heading was stopped 
6 ft. from the point where the well was supposed to be. 
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FIG. 4—OPERATIONS BEFORE CONNECTING THE WELLS 
None of the schemes to locate the wells was successful 
A transit needle was not deflected by the 6-in. water 
pipe and 3-in. air pipe. A listening device tried con- 
sisted of a metal plate 3 in. square mounted on three 
short metal legs and carrying an amplifier connected 
to head telephones. With the legs against the face it 
was moved across the heading while the pipe was 
tapped at the ground surface. The device was so 
sensitive that the bubbling water could also be heard 
but so far as locating the pipe was concerned it was no 
more accurate than the unaided ear. 

Connecting the Wells—Operations of finding and con- 
necting the well are shown in Fig. 4. First, the lower 
portion of the face was driven 3 ft. farther and then 
two rows of 1}-in. exploratory drill pipes were set in 
templets, carefully lined to parallel and then grouted, 
the concrete being about 3 ft. thick to form the lower 
part of a permanent bulkhead. The floor was also 
concreted for 15 ft. back of the heading. When the 
grout had set, each pipe across the heading was drilled 
until the well was located. As the wells were 12 to 
15 in. and larger in diameter, sometimes as many as 
five drills entered the well. By noting the drill holes 
which just missed the well and by feeling with an iron 
rod it was possible to locate the center of the well with 
reasonable accuracy. After locating the well, points 
were set in the tunnel on the center line of the ‘ell, 
the upper part of the heading excavated to the back 
of the bulkhead and a short piece of 10-in. flanged 
cast-iron pipe set on the line of the well on top of the 
completed portion of the bulkhead. The remainder of 
the bulkhead, roof and side walls was then completed 
and the lower part of the bulkhead extended out to 
cover the ends of the plugged drill pipe. 
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All wells were located with the heading in this way 
except the two which had drifted in drilling. One 
nad no pipe in it to tap. The exploratory drilling was 


spread out fan-wise to right and left of the face of the 





FIG. 5—DRILLING THROUGH SHALE WITH FOUR-POINT 
CROSS-BIT 

Set up without valve for photographing. Block used under 

shank with rod for insertion lying on floor. 


heading. Just after it was decided to lower a pipe the 
well was found 94 ft. to the left and 8 in. beyond its 
position on the surface. It was so far out of position 
that a new drift was driven up to the well as there 
was very little water in it, all carried by a 3-in. pipe 
allowed to flow until a 10-in. pipe connection had been 
grouted into place. The second well was out of line 
11 ft. to the left and 6 in. short of its position on the 
ground surface. No well was found in its exact posi- 
tion, although one was within 6 in. of it. All were to 
the left, indicating that the base line was probably 
slightly out of place but the error was small, else 
wells 2,000 ft. from the shaft could not have been 
found within an 8-ft. heading. 

Completion of the connections involved drilling the 
shale and some scheme which would not permit any 
great amount of water to enter the tunnel. Only short 
shut-downs were permitted as the plant needed the 
water from all of the wells. The first plan was to at- 
tach a short length of pipe with a stuffing box to a 
gate valve on the 10-in. pipe projecting through the 
bulkhead, then drill through this arrangement with a 
9-in. core bit mounted on a shaft passing through the 
stuffing box. The core barrel consisted of a 3-ft. length 
of 8-in. standard steel pipe mounted on a 23-in. shaft, 
12 ft. long. The cutting tool was a sawtooth-edged 
cylinder somewhat similar to a calyx drill, threaded 
into the end of the core barrel. However, the con- 
tractor’s superintendent conceived the idea of making 
a 91-in, four-point cross-bit and operating it with a 
jackhammer. This latter rig (Fig. 5) was used suc- 
cessfully. The shanks of the cross-bits were 1} in. 
in diamater and about 15 ft. long. Regular drills with 
special chucks operated the drills, the speed of drilling 
varying up to a maximum of 4 in. per hour. There 
was some trouble from the bits breaking from the 
shanks but this was not serious. No stuffing box was 
used. When the drill broke through into the well it 
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was immediately dismounted and withdrawn and the 
valve closed. The drill runner got a wetting but no 
harm was done. In wells with no casing very little 
water came out as the air lift took it all away. Water 
outside the casing in cased wells was in greater vo'ume 
and the air could not take it away. 

A pointed bar and small bits were used to break out 
a full-sized hole when the cross-bit broke through into 
the well. After the hole was completed an 8-in. steel 
liner pipe was shoved in to prevent caving in of the 
shale. Two set screws through the shell of the 10-in. 
cast-iron pipe held the liner pipe in place. The first 
hole was not straight as the heavy bit worked down- 
ward. A liner pipe in three sections linked together 
with brass links had to be used. Thereafter a notched 
supporting block for the shank was shoved into the 
hole behind the bit. 

Where the well had no casing the liner pipe com- 
pleted the connection. For cutting the casing the core- 
barrel rig (Fig. 6) was used. The air lift was first 
withdrawn above tunnel level. The short piece of 10-in. 
pipe was attached to the gate valve, the valve being 
closed. The core barrel with the cutting tool in place 
was inserted in the 10-in. pipe and the stuffing box 
attached to the pipe. The gate valve was then opened 
and the drill pushed into the hole into contact with the 
casing. Power for driving the tool was furnished by a 
small compressed air engine. After drilling on the 
first casing for half a day without result the core 
barrel and small-faced cutting tool became disengaged 
from the ‘drive shaft and wedged in the hole. The 
barrel and tool were fished out after the tunnel was 
flooded to a depth of 2 ft. at the left. The wide-faced 
toc! with the shaft was then substituted and a more 





FIG. 6—CORE BARREL DRILL USED FOR CASINGS 
Power furnished by compressed air engine for mixer 


secure fastening of the shaft to the core barrel made. 
With this it took four hours to cut through the casing, 
when the tool landed on the center. 

All plans for the construction of the shaft, pump 
chambers, tunnels and well connections were made by 
the contractor. Plans for the piping and mechanical 
equipment were made by the owner who purchased and 
installed this equipment. The contract was a cost-plus- 
fixed-fee job, plus also a rental charge for plant. No 
specifications were written except by the owner in pur- 
chasing equipment but no controversy arose during the 
three-year period that was not settled in conference. 

The work was carried out under the general super- 
vision of F. W. Adgate, western manager for the Foun- 
dation Co., and under the direct supervision of L. J. 
Hotchkiss, engineer. H. A. Meder and E. B. Stevenson 
were superintendents and Charles R. Walters was con- 
struction superintendent. J. J. Merrill acted for the 
Corn Preducts Refining Co. in all cases. 
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Construction Progress on the 
Natron Cutoff 


Work on New Rail Route Connecting Oregon and 
California Is Being Pushed—Contract 
Let for Grading 32 Miles 


AIL CONNECTION between points in Oregon and 
California is at present limited to one single-track 
line which crosses the Siskiyou Mountains on the Cali- 
fornia-Oregon state boundary at El. 4,118. Due to the 
very heavy traffic and the difficulty of keeping this 
route open continuously during periods of heavy winter 
storms, the Southern Pacific Co. has for many years 
had under consideration building a second route over 
the mountains. 

This second route, which branches off from 
the present main line near Eugene, Ore., crosses the 
mountains to the east of the present line and rejoins it 
again in California at Weed, is now under construction 
and is scheduled to be rapidly pushed through to com- 
pletion. A news note about this construction program 
appeared in Engineering News-Record, Aug. 16, 1923, 
p. 280. 

Construction along the Natron cutoff was begun at 
both ends in 1909 and as fast as the line was completed 
trains were operated to take care of such local business 
as offered. The 33-mile stretch between Natron and 
Oakridge which involved the construction of three tun- 
nels and numerous heavy cuts, was finished in 1913. 
Meantime, working north from the south end, the line 
was completed as far north as Kirk, leaving an uncom- 


PACIFIC OCEAN 


NATRON CUTOFF OF THE SOUTHERN PACIFIC RY. 
Portion now under construction shown dotted 


pleted 110-mile stretch between Kirk and Oakridge. 
South of Kirk the construction has not been heavy but 
to the north of this point the route lies in rough coun- 
try where no local business could be expected and where 
construction cost will be high. When the line reached 
Kirk, therefore, further work on the 110-mile gap was 
not undertaken immediately. In recent years the fact 
that this was one of the extensions under control of 
the Central Pacific held up the work during the prog- 
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ress of the Central Pacific-Southern Pac; 
suit. 

In October, 1923, the work was resume: 
and a construction program was laid out ; 
the completion of the line as quickly as is 
possible. It was estimated that the cost wo 


TYPICAL GRADING WORK NBAR KIRK, ORE 
Rail head on the new road over the Cascades 


$15,000,000 and that construction would require about 
two years. The plan was to concentrate on construction 
at the southern end first with the idea of reaching the 
summit of the Cascades before winter set in, thus mak- 
ing it possible to establish tunnel camps north of the 
Divide so the heavy tunnel work could be carried on 
continuously, regardless of winter weather conditions 
The season has been exceptionally open, however, and 
work has not been seriously hampered by unfavorable 
weather conditions along any portions of the con- 
struction work. 

Up to the first of August progress had been made as 
follows: On the southern end, and, working north from 
Kirk, 38.5 miles of line had been graded and 38.0 miles 
of track laid. Working south from Oakridge, 5.4 miles 
of line were graded and 5.4 miles of track laid. Con- 
tracts now under way include 32 miles of roadbed of 
which 25.2 miles is being built by the Utah Construc- 
tion Co. and 6.9: miles by Stewart & Welch Co., the 
latter including a 8,700-ft. tunnel under the summit of 
the Cascade range, some miles below the city of 
Oakridge. 

The Natron cutoff offers advantages in grade, dis- 
tance and curvature over the line known as the “main 
route” across the Siskiyou mountains. Via the cutoff 
the distance will be 24.2 miles less, the curvature will 
be decreased by a total of 18,452 deg., the total ascent 
will be reduced 2,875 ft. and the maximum grade of the 
old route (174 ft. per mile) will be cut down to 95 ft. 
per mile. Due to the direct route which the new line 
makes into the city of Klamath Falls, the distance be 
tween that point and Portland, the nearest large city 
will be shortened by about 189 miles. 

George W. Boschke is chief engineer of the Southern 
Pacific Co. and H. P. Hoey is assistant engineer 0 
charge of construction on the Natron Cutoff. 












ut 





— 


ber 25, 1924 ENGINEERING 


= 
Septem 


Open-End Flume Water Meter Based 
on Exponential Equation 
Universally Applicable Within Practical Limits— 
Equipped with Indicating, Recording 

and Totalizing Meter 


By J. W. LEpoux 
Consulting Engineer, Philadelphia, Pa. 


HE HYDRAULICS of flow in open channels. has 

been the subject of elaborate and. painstaking in- 
vestigation by many eminent hydraulic engineers, such 
as Weisbach, Bernoulli, Bazin, Chezy, Kutter and many 
others. Each investigator usually summarized his 
results in an equation in which the variable terms were 
the mean velocity, cross-section of the channel, slope 
of the water surface, and an arbitrary term called the 
hydraulic mean radius, which is the area divided by the 
wetted perimeter. There was usually introduced an- 
other variable factor representing the character of the 
material through which the water flowed which, when 
once decided upon, was’ thereafter a constant, so that 
at best there were four variables, which makes the 
problem one of formidable intricacy. This article shows 
how the number of. variables is reduced to two, and a 
simple, indicating, recording, totalizing meter made 
applicable to any open flume, having its bottom and 
sides plane surfaces. 

To determine the reliability of the flow through a 
channel having all the variables mentioned above, it 
was necessary to have some means of calibration, such 
as a rectangular or triangular weir, or a receptacle 
of known volume into which the water flowed. The 
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FIG. 1—OPEN-END FLUME METER OF UNIFORM 
CROSS-SECTION 


latter device was usually impracticable for use where 
the volume of water was large. In recent years it has 
been found that reasonably satisfactory calibration can 
be effected by means of pitot tube measurements, a 
current meter or even rod floats, which necessitates 
dividing the channel vertically into small trapezoidal 
sections. If the water could be diverted into a flume of 
rectangular section the problem could be simplified, but 
heretofore it was believed that even such a device could 
not eliminate any one of the four variable terms, 
that is, the velocity, area, hydraulic mean radius 
and slope. 

Jn the case of the weir, only two variables are usu- 
ally necessary—volume and depth. Speculating as to 
Whether the same elimination of variables could be 
effected with the rectangular channel, the writer had 
made under his direction a series of experiments using 
4 rectangular channel 6 in. wide and a second channel 
15 in. wide (Fig. 1). Each of these channels had a 
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uniform section and was about 15 ft. long. The assumed 
formula of flow (Formula 1) was: Q == cd"; in which 
Q = volume of flow; d = depth of water in the channel; 
c = constant coefficient; » — constant exponent. 
Many sets of observations were taken with d meas- 
ured at various points in the channel: 1, 18, 36, 54 
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FIG. 2—VENTURI FLUME USED IN TEST 


and 120 in. from the downstream end of the channel. 
The upstream end was supplied from a large tank the 
flow from which: could be adjusted to any desired quan- 
tity. Over thirty measurements were made at each 
point in both the 6- and the 15-in. channels and the 
results plotted on logarithmic paper (Fig. 3). It was 
found that the flow at each section was proportional 
to the same function of d, in accordance with Formula 
1 (see accompanying table). 

Each one of these exponents and coefficients is the 
result, as before stated, of over thirty determinations, 
in which the minimum and maximum results were 
within 1 per cent of the average. 

To determine whether this method is applicable to a 
channel of variable cross-section, an open flume with 
a Venturi section (Fig. 2) was substituted for one of 
the channels already described. The sides in all cases 
were vertical and the bottom horizontal, so that the 
section of water at any depth was rectangular. Taking 
the same formula and measuring the depth at the center 
of the throat, the coefficient c became 2.36 and the 
txponent n 1.2, and all of the thirty or more determina- 
tions at each point agreed with these constants, proving 
the formula to be strictly applicable. 

It is obvious that during the observations the condi- 
tion of the channel downstream from the point where 








VALUES OF ¢ AND n AT VARIOUS MEASURING POINTS FOR @ 








— Distances from downstream end of flume 
Channel 
Width, In. 1 In. 18 In 36 In 54 In 120 In, 
6 n= 2.28 1.732 1.672 1.633 
6 c= 24.4 3 43 2.82 2.52 
15 n 1.76 1.76 1.76 1.77. 
15 c 8.4 a 6.6 5.25 


the depths are measured should remain constant, but 
that any change of conditions upstream from that point 
will not affect the results obtained. 

To make a measuring device of such a channel, it is 
only necessary to determine the flow for two depths, 
from which the coefficient and exponent can be calcu- 
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cently let a contract for the construction of 
half-million dollar memorial bridge over the Klamath 
River in northern California, which will consist of five 
210-ft. open-spandrel reinforced-concrete arch spans, 
supported on a wood-pile foundation. Very seldom 
have fixed concrete arches of so long a span and of 
such great weight as these arches been constructed on 
a pile foundation and for this reason the design has 
attracted much attention and the construction of the 
bridge will be watched with interest. 


FIG. 3—TEST OF TWO OPEN-END FLUME METERS 
The test showed the correctness of the formula, g = ch" 
lated and after that used for all depths. This calibra- 
tion can readily be done with either a current meter, 

a pitot tube or a weir. 

For rectangular channels an exponent of about 1.7 
is approximately correct for a wide range of widths, 
in which case it is only necessary to determine one 
flow in order to obtain the constant coefficient. It is 
not essential to determine the depths at any given 


distance from the outlet. 
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opening in the end of the flume, 5% in. wide. 


If the channel is to be 
calibrated, this distance 
can be selected at any 
convenient point. 

On account of the sharp- 
ness of the curve of the 
surface of the water it is 
advisable that the refer- 
ence be at least 18 in. up- 
stream from the outlet of 
the channel, but above this 
distance it is believed the 
accuracy would be just as 
great if the depths were 
taken at any point in the 
channel, even a thousand 
feet, or a mile, from the 
outlet. This conclusion is 
not jumped at but was 
first arrived at from de- 
ductive reasoning and then 
verified by three series of 
flow experiments, made as 
follows: Having the com- 
plete results made with 
the 15-in. flume, the end 
of the flume was partly 
blocked off by placing 
a vertical rectangular 
The 


formula was then found to be Q = 1.46 d*™, which held 
true for all depths taken 120 in. above the obstruction. 
With the second set the opening was 8 in., the formula 


The bridge will be known as the G. H. Douglas 
Bridge, in memory of a great public servant who long 
advocated its construction. It will be located about 
three miles up the Klamath River from the ocean, on 
the main trunk highway connecting the states of Ore- 
gon and California and will serve the ever-increasing 
traffic on this Pacific Coast route. A ferry system is 
at present thé only means within many miles for cross- 
ing the Klamath River and this inefficient service is 
often subject to interruption at periods of low tide. 

The cost of the bridge will be borne partly by the 
state of California and partly by the federal-aid funds, 
a fact which made necessary the approval of the design 
by the Bureau of Public Roads. The river being con- 
sidered navigable, it was necessary to secure permis- 
sion from the War Department to construct the bridge 
and to comply with its requirements in regard to clear- 
ances. 

Design Considerations — Transportation considera- 
tions and availability of materials were two factors 
which greatly affected the design. There are no rail- 
roads within many miles of the bridge site and trans- 
portation of material by water is impracticable. The 
availability of good aggregate at the site, and the ex- 
tensive timberland furnishing lumber for falsework 
and piles at little cost, made a concrete design more 
economical than one of steel; and the prevalence of 
salt-air fogs made a concrete structure appear more 
practical for this crossing. 

The Klamath River flows through a mountainous re- 
gion which is covered by a virgin forest of enormous 
redwoods, in fact the largest and oldest trees in the 
world grow in the forests in this region, so that in 
times of flood there are quantities of large drift. Tree 





being Q = 1.00 d'*". With the third set the opening was 
10 in. and the formula was Q = 4.23 d*™. 

It will be readily seen that this device lends itself 
to the measurement of water for irrigation purposes, or 


trunks 10 ft. and over in diameter and 100 ft. or more 

in length line the river banks near its mouth. Such 

heavy drift made long spans imperative. 
Considerable study was given to the matter of loca- 
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tion as this bridge will be the only bridge over the 
river for over 100 miles from its mouth. At the site 
chosen for the pridge the river is approximately 1,200 
+ wide. The maximum depth of water near the center 
of the river at periods of low water is approximately 
90 ft, The bed of the river is composed of gravel and 
sand to considerable depth. 

Physical Features—The artist’s sketch shown here- 
with shows the bridge as it will appear when completed. 
Ornamentation has been made simple so that the struc- 
ture may harmonize with the ruggedness of the coun- 
try. Figures of California grizzly bears will probably 
be placed at the ends of the structure. 

The bridge will contain approximately 9,000 cu.yd. 
of concrete and 425 tons of reinforcing steel. It will 
have a clear roadway width of 21 ft. The roadway 
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vation. The piles were cut in winter to insure greater 
strength and were furnished to the bridge contractor 
by the California Highway Commission. One thousand 
of these piles are 60 ft. or more in length. 

After the piles are driven within the cofferdam it 
is proposed to cut them off at various elevations in 
order to prevent a plane of weakness in the footings. 
Cofferdams will be sealed with tremie-placed concrete 
of sufficient thickness to withstand the hydrostatic 
pressure. The cofferdam will then be unwatered and 
the rest of the concrete deposited in the dry, the 
base of piers being approximately 30 ft. below low 
water. The arches will be poured by the voussoir 
method using concrete blocks set on the neutral axis 
between voussoirs to prevent movement and buckling 
of the steel reinforcement. All arches are to be poured 


ARTIST’S CONCEPTION OF DOUGLAS MEMORIAL BRIDGE WHICH WILL SPAN KLAMATH RIVER IN CALIFORNIA 


at the center of the bridge will be 50 ft. above low 
water and over 80 ft. above the base of the piers. 

A floor slab 73 in. thick will rest on caps supported 
by spandrel columns. Four floorbeams will span bays 
between the caps. In addition to the expansion joints 
at the ends of each span, there will be four expansion 
joints through the concrete roadway over each arch. 
Bronze expansion plates will be used in all cases. The 
spandrel columns will be rectangular in cross-section 
and will have a batter of 1.8 in. to the foot. The 
columns will be spaced equally at distances of 18 ft. 4 in. 

The arch spans will be 210 ft. in length ¢c. to c. of 
piers and will have a rise of 30 ft. 10 in. Each of 
the two ribs will be 4 ft. in width. The crown depth 
will be 4 ft.; the depth at springing, 8 ft. Rectangular 
stirrups placed radially will enclose the reinforcement 
along the intrados and extrados. On account of heavy 
drift, the springing lines of the arches will be kept 
as high as possible and a diaphragm 18 in. in thickness 
and 20 ft. in length will be placed between the arch 
ribs at the springing to prevent the wedging of drift 
between them. 

Pier Design—The piers are to be of hollow con- 
struction, each supported on approximately 250 timber 
piles. The piles are to be driven to a bearing capacity 
of 24 tons based on the Engineering News formula. 
The piles were cut in the Government forests near the 
bridge site by Indians from the Klamath Indian Reser- 


simultaneously. They will also have their centering 
struck at the same time in order to avoid unbalanced 
thrusts on the piers. 

Loading—The bridge has been designed for a dead- 
load plus a live-load consisting either of two 15-ton 
trucks or of a uniform live-load where higher stresses 
were produced by the latter. For a loaded length of 
50 ft. or under the uniform live-load used was 180 lb. 
per square foot of roadway surface; for a loaded length 
from 50 to 100 ft. a uniform live-load of 90 lb. per 
square foot was used; for a loaded length from 100 to 
200 ft. a uniform live-load of 70 lb. per square foot. 
Proportionate loads were used for intermediate lengths. 
An impact factor of approximately 30 per cent was 
allowed. A fall and a rise of 35 deg. F. was assumed 
in calculating stresses due to temperature variation. 
Stresses induced by the shortening of the arch ribs 
were also considered. 

The piers, arch and roadway will be constructed of 
Class “A” portland cement concrete of a 1:2:4 mix; 
the two abutments of a 1:3:6 mix; and the railing of 
a 1:2:3 mix. 

The unit stresses allowed in the structure were 650 Ib. 
per square inch in the case of concrete and 16,000 Ib. 
per square inch in reinforcing steel, save where rib 
shortening and temperature stresses were considered 
a maximum stress of 750 lb. per square inch was al- 
lowed for concrete in the arches. 
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Operation of Slow Sand Water Filters at Hartford, Conn, 





Stored Surface Water Filtered at Rates Averaging 4.54 M.G.D. in 1923 With Maximum of 20 \1.¢.p 


HE HARTFORD slow sand filtration plant has now 
been in service for over two years and may be 
said to have become “tuned up” as regards operation. 
As it is one of the latest slow sand plants to be con- 
structed, and as it removes considerable color, the oper- 
ating results are of interest. 

The raw water coming to this plant is gathered en- 
tirely from surface runoff of hilly, glacial country, 
with very little swampy area. This water is stored 
in comparatively large and deep reservoirs and the 
exposure to atmospheric conditions is excellent. The 
plant consists of a jet aerator and eight rectangular 


TABLE I—OPERATING COSTS OF SLOW SAND FILTRATION, 
HARTFORD, CONN. 














Labor Materials Total Per M.G. 
Filter operation.................... $13,367 $2,452 $15,819 $2.7439 
Filter maintenance........... ; 286 286 .0496 
Power plant operation....... 4,389 162 4,551 . 7894 
Power plant maintenance.,..... : 610 oe 610 1058 
Plant wests........... ; . $18,652 $2,614 $21,266 $3.6887 
Allowing 25 per cent overhead for general supervision, general office 
and Sapien, and incidental work, including a proportion of the 
general overhead of the entire water supply system ‘ 922 
Cost for 1923, per m.g....... ee, | 
Cost for 1922, per m.g....... av ; 5 5.15 
Cost for first four months of 1924, without overhead..... 3.15 


beds of about one-half acre each. After filtration the 
water goes to a covered clear water basin with a 
capacity of about 6.2 m.g. On leaving the clear water 
reservoir on its way to the city the water passes the 
chlorine gas house, from which it receives 0.1 p.p.m. of 
gas. This amount is injected, not for its sterilizing 
value, but as a safeguard to assure that the automatic 
chlorine apparatus is in working order and ready for 
an emergency. The raw water is of most excellent 
character, practically no turbidity, comparatively low 
color, and because of sparsely populated watersheds 
under constant supervision and through long storage 
in the reservoirs it is a more than reasonably safe 
water without further treatment. The citizens of Hart- 
ford, however, desired not only a safe water but one 
that should be clean as well. While a reasonably low 
colored water was expected, the principal requirement 
was to avoid artificial treatment and so far as possible 





TABLE II—AMOUNTS FILTERED AFTER WASHING AND 
AFTER EACH OF FIVE RAKINGS 


After After Raking 





Quantities passing fil- 


ters, m.g. per Washing “Fit Second Third Fourth Fifth 
Average..... : 70.4 50.6 51.5 52.8 43.5 32 
Maximum.... 147 83 110 113 93 39 
Minimum. ‘ 23 21 24 18 22 25 





duplicate nature’s processes. No coagulants of any kind 
are used with Hartford water, long storage and natural 
[slow sand] filtration producing a satisfactory effluent 
at all times. (The plant was described in Engineering 
News-Record, Sept. 7, 1922, p. 380.) 

The beds are from 8 to 4 ft. thick, with sand having 
an effective size of about 0.29 mm. and a uniformity 


and at Average Operating Cost of $4.61—Color Removal 41.7 Per Cent for 1922 and 1422 


By CALEB MILLS SAVILLE 
Manager and Chief Engineer, Water Department, Hartford, Conn. 


coefficient of 2. For washing the filters, ord); 


: . ary eject. 
ors are used, sending the dirty sand to Nichols aie 
and from these either to an empty bed or to 4 


: ; : Nn outside 
sand pile. Ordinarily the sand is washed twice—once 


as it comes from the bed and again as it is delivered 
The filters are piped with hydraulic pressure sand 
pipes, and by these the sand can be delivered from anv 
bed to any other bed or to the outside sand pile. Power 
is. obtained from a hydro-electric station which is an 
integral part of the operating plant and utilizes a fqJ| 
of about 45 ft. from a reservoir abandoned as a regu- 
lar source when the new supply was put in service. 
This plant has two turbines: one a 15-in. Morgan Smith 
direct-connected to a 150-kva. 600-volt generator: and 
the other a 9-in. Holyoke belt-connected to a 25-kva. 
600-volt generator, the current being 3-phase alternat- 
ing. Besides power for filter operation, the plant fur- 
nishes light and power for various demands connected 
with operation of the works. A thoroughly equipped 
laboratory is maintained in the main filter building 
Microscopic tests are made of all supply sources weekly 
and bacterial tests are a part of the daily routine. 
Ordinarily the operating force consists of a foreman, 
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RECORD OF FILTER BED 5 FOR YEAR 1922 
a part-time laboratory operator, two night watchmen 
(8-hr. shift) and three day employees, whose duties 
comprise upkeep of rather extensive grounds as well 
as operation of the plant. When it is necessary to 
wash sand a crew of about eleven men is requisitioned 
from one of the pipe-laying gangs. 

In the cleaning process beds are both raked and 
washed. The regular day crew attends to the raking 
and will rake a bed in about two hours. To wash a 
bed and remove the sand 11 men are used, occupying 
about two 8-hr. shifts. During the year 1923 there 
were filtered 5,765 m.g. of water at an average rate 
of 4.54 m.g.d. per acre. Table I shows the cost of 
filtration, exclusive of interest and depreciation 
charges. 

The decrease in operating cost reflects the gradual 
increase in efficiency due in part to the plant’s “finding 
itself” but more especially to the interest taken by the 
foreman and his regular force in getting results. 
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During 1923 and 1924 maximum rates of 20 m.g.d. 
vere red iired from the plant. 
Hartford’s water supply system is very advanta- 





GENERAL VIEW OF HARTFORD FILTER BUILDINGS 


geously situated for elastic operation, and the filters 
were designed and planned to take advantage of these 
conditions, Two main supply sources are available and 
distinct from each other, either of which can be used 
separately or both together. By this means raw water 
can be taken from that source which is lower in micro- 
organisms at the troublesome periods, and so far as 
possible that source with the lower color is used either 
in whole or mixed in given proportions with the other. 


TABLE III—COLOR REMOVAL BY SLOW SAND WATER FILTERS AY, 
HARTFORD, CONN., 1922-24 








Raw Water -——Filtered Water—— Per Cent 
Max. Average Min. Max. Average Min. Color 
1922 Weekly Monthly Weekly Weekly Monthly Weekly Removal 
SS ick ccove “a 26 “a " 15 42.3 
wena aed ; 25 ae a4 14 44.0 
sis ctcusts 25 14 44.0 
Oct. 22 13 40.9 
Nov... é 25 14 43.4 
Dee... 33 16 51.5 
1923 
Jan.... 33 18 45.4 
Feb..,. 28 17 39.2 
March, . 25 16 36.0 
ROTM as caxevees 27 17 37.0 
May. 28 16 42.8 
June., 16 10 37.5 
July. 18 9 50.0 
RR és ae 19 if 42.1 
Sept... 20 3 45.0 
Oct.. 14 9 39.2 
Nov... 22 13 50.0 
Dee... 26 13 50.0 
1924 
Jan.. 32 27 22 17 17 16 37.1 
Feb.. 24 23 20 17 14 12 39.1 
March 26 25 25 19 18 18 28.0 
April 27 25 24 16 16 15 36.0 
May 25 21 20 16 13 12 38.0 
June ‘ 24 23 22 16 15 14 34.8 
July... eae 22 +a aie, 15 : 31.8 
Median 25 14 44.0 
2-yr average 24 4 41.7 
Maximum 28 18 51.5 
Minimum vit 16 9 .0 


} 
| 
| 
| 


In operation, when the loss of head through the 
filters becomes nearly equal to the depth of water over 
the sand the bed is emptied and raked. After raking, 
usually four times, the top layer of from 1 to 2 in., de- 
pending on the season of the year and the conditon of 
the water, is scraped off, washed and delivered as 
described above. It has been found that the fifth raking 
18 not economical. 

Du ring 1923 there were 23 washings and 80 rakings; 
the di livery conditions after each are shown in Table II. 

During 1923 about 2,775 cu.yd. of sand were washed 
at a total labor cost of $4,875, equivalent to $1.58 per 





cubic yard of sand and 76c. per million gallons water 
filtered. Recent improvements have been made in oper- 
ation, so that at the present time the sand washing only 
is costing less than $1 a yard. In washing and moving 
the sand about 1,500 gal. of water are used per cubic 
yard of sand removed. A motor-driven centrifugal 
pump supplies water for washing operations at 130 lb. 
pressure at the ejector. 

Table III gives the color of the raw and filtered water 
supplied to the city for the past two years. 

The actual rates at which the several filters were 
operated on July 31, 1924, and corresponding data for 
color removal and raking are shown by Table IV. 

Prior to the introduction of the additional supply 
and the installation of the filters the mean color of the 
supplied water was 33; for 40 per cent of the. time it 
ranged between 11 and 25, for 43 per cent between 
26 and 50, and for 11 per cent above 51. 

As between an average color of 14 and one of 8 or 
10, which is sometimes considered a criterion, without 
turbidity there is little or no difference noticeable to 
the ordinary consumer. With slow sand filtration the 
Hartford water is not “aggressive’; no precautions 





AERATOR WITH ALL JETS IN OPERATION 
The basin is about 40 ft. in diameter 


have to be taken against corrosion of service pipe and 
constant expert and high-priced attention is unneces- 
sary in running the plant. The capacity of the present 
plant is being reached and studies for additions of 
similar construction are now being made. Possibly 
in the future it may be desirable to put in prefilters 
without use of coagulant to cut cost by running the 
present filters at a higher rate than at present. 


TABLE IV—RATES OF FILTRATION, JULY 31, 1924 


Times 
Rate Head Lost Raked 
M.G.D. in Filter -—— Color of Water —— Since 
Filter Per Acre Ft. Raw Viltered Washing 
1 5.7 3. 22 15 2 
2 6.6 0.6 22 14 1 
3 Se 0.9 22 16 1 
4 5.7 0.8 22 16 2 
5 3.8 3.8 22 17 o* 
6 5.7 1.4 22 16 3 
7 4.7 0 22 15 o 
8 Raking, bed out of service. 


Average rate of filtration, 5.4 m.g.d. per acre. 
Average color filter effluent, 15. F 

Per cent reduction color 29.5. 

* Bed 5 is next to receive attention. 


It is recognized that only with waters from a few 
localities can the results be had that are being obtained 
in Hartford, due to a combination of very advan- 
tageous circumstances. 
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Notes from Foreign Fields 


Holland’s Post-War Difficulties 


By E. J. MEHREN 
Vice-President, McGraw-Hill Co., Inc. 
HE innocent by-stander often is hurt. So it was 
with Holland during the war. So it is now. Holland, 
in common with the former belligerents, is suffering 
from the effects of the world’s decreased purchasing 
power. 

During the war, it will be recalled, Holland suffered 
severely. She had no military participation in the con- 
flict, but her economic relations with all the world were 
disrupted. Her feod supply was diminished and strict 
rationing was necessary. So she shared the war hard- 
ships. 

After the war her course, economically, followed that 
of the other nations. She had a period of hectic ac- 
tivity, construed, at the time, as an evidence of pros- 
perity. Then came the slump—and Holland has not 
even yet fully recovered. 

She suffers, as does England, from fairly large unem- 
ployment and from labor inefficiency. But the attitude 
toward their problems is a hopeful one. The Hollanders 
say that labor conditions are improving. Wages have 
come down from the peak, efficiency is increasing, and 
hours of labor, though fixed at 45 per week by law, 
have been increased in a few cases. The turn for the 
better in the labor attitude seems to have come, even 
though conditions are far from being as good as they 
were before the war. 

Economically, Holland’s difficulties, as already sug- 
gested, are due to the curtailment of the purchasing 
power of her former neighbors. Particularly does she 
suffer from the diminution of the German market. 
Here again the Hollanders are hopeful, for German 
trade is picking up a little. The stress due to the 
introduction of the stabilized rentenmark is beginning 
to ease and purchasing is being resumed. Nevertheless, 
trade is far from normal and the country is running at 
reduced activity. 


Dearth of Large Projects—Of large projects there are 
practically none, whether undertaken by private indus- 
try or by the government. The only large private enter- 
prise under way in recent years—a blast furnace plant 
of 500 tons capacity, the first furnace in Holland—is 
now completed and in operation. 

The building of the great new lock at Ijmuiden has 
practically been postponed—though some small parts 
of the work are going on, while the draining of the 
Zuyder Zee is progressing at a rate much slower than 
was contemplated. 

It is interesting to note, by the way, that the blast 
furnace was suggested by the war, as a means of insur- 
ance for the iron supply of Holland’s industry. Coke 
is secured from Dutch coal, but limestone and ore must 
be imported. 

There is more or less debate about the economics of 
the plant. Some believe that there is a future for 
iron production in Holland, but I took it that the pre- 
vailing opinion was that while this was the first plant 
in Holland it was probably also the last. Water-car- 
riage for the limestone and ores is, of course, quite 
cheap, since the plant is on tide water. - Undoubtedly, 
there are European plants with more favorable condi- 
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tions for the assembly of materials. Ney. theless, ty 
date a market for the pig iron‘ has been found against 
other competitors, and some of it has been exported 

In regard to the new lock at Ijmuiden, . , 
connecting Amsterdam with the North Sea 
be noted that the delay, while due to the 
curtailing government expenditures, does not now ap- 
pear serious. Amsterdam’s shipping, owing to the gen- 
eral depression, has very considerably declined and the 
present lock is more than adequate to the needs. Unless 
the recovery should come with remarkable rapidity, the 
lock will not be far behind the demands made upon it. 

At the Zuyder Zee work, the dike between the main. 
land on the west and the island of Wieringen (erstwhile 
abode of the former German crown prince) is, after 
four years of work, well along toward completion, but 
the main dike, from the island to the mainland on the 
east, is not yet in hand. More rapid progress jg jp 
abeyance due to the government policy of reduced ex. 
penditure, 


the canal 
it should 
essity for 


Highway Program—Only one considerable new enter- 
prise is under consideration, an extension of the goy- 
ernment’s assistance to the construction of new roads. 
The funds for this are to come from a motor-vehicle 
tax. A report recommending the tax and the road 
program has been made by a special commission, and it 
is expected that the legislation will be forthcoming. At 
present the government aids road work to the extent of 
2,000,000 guilders per year. The new taxes are to raise 
5,000,000 guilders, and this sum, in addition, will be 
available for road work, some of it on a co-operative 
expenditure basis for improvements and some for main- 
tenance. The new work, as well as that now supported 
by the government, will be under the direction of Heer 
G. J. van den Broek, who has been made chief engineer 
of the government Road Bureau. Heer van den Broek 
will be remembered by the waterway engineers of the 
United States for the. extensive canal and lock studies 
he made there some years ago, in company with Jhr. 
van Panhuys. ; 

The Larger Problem—Even aside from present condi- 
tions, Holland has a large economic problem before it. 
The population is increasing quite rapidly, but the coun- 
try has no colonies of its own to attract immigrants. 
Its only considerable colony is the Dutch East Indies, 
but their tropical climate is impossible for laborers and 
mechanics. Of course, some Hollanders are emigrating 
to other countries and will be lost to Holland, but the 
inducement to emigrate would be greater if there were 
inviting Dutch colonies to go to. 

It would be logical under these conditions for the 
country to become more largely industrial. Thus far 
it has been mainly agricultural, but development in that 
direction cannot be extensive. The lands to be made 
by the Zuyder Zee drainage will offer but a small meas- 
ure of relief. 

Economically, therefore, the problem is pressing and 
its solution is likely to have very important results for 
Holland. 

Effect on Engineers—The restricted industrial and 
construction activities naturally affect engineers. The 
government technical college, at Delft, is graduating 
about 280 mena year. About one-third of them go ' 
the Dutch East Indies, and about five per cent to other 
countries. The remainder have to be absorbed by home 
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industries and enterprises. With the curtailed activity, 
recent graduates are having “hard sledding. 

The older engineers, as in England, have less difficulty 

jing employment. 
a to engineering education, I learned from 
Professor S. G. Everts, president of the Royal Institute 
nf Engineers (Koninklijk Instituut von Ingenieurs), 
that there are 2,000 students at Delft and that the 
course is five years. Courses in civil, mechanical, elec- 
trical, mining, and chemical engineering are given, 
though I gathered that the specialization is not as sharp 
as with us and that the men in each of the courses 
get a sound grounding in the fundamentals, at least, of 
the other specialties. No cultural studies whatever are 
given in the engineering colleges. This is explained by 
the fact that their secondary school education is more 
thorough and more extended than ours. The young men 
enter Delft at the age of 19, having had, among other 
studies, thorough courses in English, French, and Ger- 
man (I have yet to meet a Delft man who did not 
speak these three languages well). Professor Everts 
complained, and in this he was joined by Heer P. J. 
Ott de Vries, treasurer of the Institute, that the 
young men graduated too late—at the age of 24. While 
they admitted some advantage in the greater maturity, 
they believed it better to get the young men into prac- 
tice earlier. 

The Institute, to whose officers reference has been 
made, embraces all branches of engineering except one; 
the chemical engineers have their own society. There 
are nearly 3,000 members, of whom 500 are in the 
Dutch East Indies. 

The prosperity of the Institute is indicated by its 
purchase two years ago of a new home. The building 
was a large residence built two hundred years ago, and 
the various rooms have the imposing dimensions of the 
mansions of that period. Certain improvements and 
restorations have been carried out, so that the building 
now serves well for the offices, library, and smaller 
meetings of the Institute. There is needed only a 
large auditorium for the large meetings, but ground is 
available for an addition to the building in which such 
a hall could be included. 

Some years ago I had a reception in Holland that 
abounded in courtesy and thoughtfulness—a never-to- 
be-forgotten picture of Dutch hospitality. The experi- 
ence was repeated on this visit. I had written Heer 
van den Broek that I was to be in Holland. He imme- 
diately arranged with Jhr. C. E. W. van Panhuys, 
director of the Government Drainage Bureau, for an 
excursion over the roads and to some of the drainage 
projects near The Hague. But that was not all. The 
secretary of the Institute, Heer R. A. van Sandick, 
and his wife called at the hotel upon my arrival, while 
later in the day I returned the call at the Institute’s 
home and was presented to the president and the 
treasurer. The president is an officer of one of the 
large construction companies, and during a long visit 
answered patiently and fully the questions with which 
I plied him. 

The hospitality was most gracious and made one feel 
perfectly at home. One could not feel strange in a 
country where the hand of friendship was so freely 
extended to smooth the path of business and profes- 
sional inquiry. 

The Hague, July 25, 1924. 
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Making Terra-Cotta Cornices and 
Parapets Structurally Safe 


ROUBLES arising from the use of glazed terra 

cotta for the cornices and parapet walls of large 
buildings, with methods for avoiding these troubles, 
are presented in the following abstract of a paper read 
at a meeting of the National Terra Cotta Society by 
Gerhardt F. Meyne, contractor, Chicago. 


LTHOUGH terra cotta is an excellent embellishment 
and building material, my observations in reclaiming 
such terra-cotta work as parapet walls, pediment walls 
and large projecting cornices in Chicago show that when 
this work is not properly installed it can in a few years 
become a menace to the public. If the building department 
knew the condition of many of these large cornices the 
sidewalks would be roped off until repairs were made. 
The difficulty with the cornices has been that exposed 
vertical joints not properly sealed have permitted the 
intrusion of moisture which has rotted out anchors, sup- 
porting rods and even the supporting structural steel. All 
exposed vertical joints should be calked, sealed with an 
elastic cement and then covered with either copper or 
sheet lead. I have found anchorages in good condition 
after thirty years of service when not exposed to water, 
even though not protected by paint or surrounded by brick 
or mortar. There is seldom any deterioration of anchors 
or supporting steel under the horizontal joints, water being 
excluded by the high-grade putty or cement mortar gen- 
erally used, or the joint (being visible) is painted. Setters 
of terra cotta shou'd be instructed to dip each anchor in 
paint before applying it. 

Parapet and Pediment Walls—Troubles with parapet 
walls and pediment walls come from exposed vertical joints 
in the coping, allowing rain water to enter. When price 
does not allow calking and painting with elastic cement, 
the vertical joints should be filled solid with a good cement 
mortar. We have found walls faced and capped with terra 
cotta, getting out of plumb in amazing fashion. But in 
ordinary walls covered with salt-glazed coping we have 
found no deterioration except ordinary wear and tear. 
There are several causes for this: (1) The face terra 
cotta was not properly backed, (2) the backing material 
was of inferior quality and did not have the same co- 
efficient of expansion as the terra-cotta facing, (3) the 
mortar was inferior, (4) the back of the wall had been 
tarred, (5) the coping did not give sufficient drip. 

All terra-cotta work should be properly backed and 
should not depend on the anchorage alone to hold it in 
place. Brick and mortar should be shoved into the hollow 
parts to make the embellishment as nearly as possible a 
part of the structure, particularly on pediments and 
parapet walls. 

If a high-grade impervious material laid in cement is 
used for one side of a wall and soft common brick in lime 
mortar for the other side, it cannot give good service. The 
trouble would not show up so quickly but for the practice 
of ‘tarring parapet walls, with the idea of preserving them. 
With the air thus excluded, the Jime mortar remains soft. 
In winter, ice crystals expand the joints and the bond is 
broken; the sun’s rays in summer help draw the wall 
toward it; the fall rains get into the cracked bond and 
horizontal joint; the next winter’s frost usually shows an 
overhang of an inch or two and the process continues. 
Where walls are thoroughly seasoned, tarring is good 
practice. 

Coping should be wide enough and with a properly made 
drip in order to protect the wall. There are many places 
in Chicago where it would be easy to take bricks out of a 
parapet wall by scratching away the mortar with a pen- 
knife, because insufficient coping projection has allowed 
water to run down the wall and the winter frost has got 
into it. 


British Death Rate at New Low Record 


The general death rate for England and Wales was 
11.6 per 100,000 in 1923, establishing a new low record. 
The infant mortality rate was 69 per 100,000. 
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From Job and Office 


Hints That Cut Cost and Time 


Hydrant Modified for Looks, Adjustability 
and Visibility 


By ROBERT B. MORSE 
Chief Engineer Washington Suburban Sanitary District, 
Hyattsville, Md. 

OON AFTER the commencement of construction 

work on the water and sewerage systems in the 
Washington Suburban Sanitary District the need of 
fire hydrant standardization was felt. Within the area 
of 100 sq.mi. in Maryland covered by the district, sev- 
eral thousand hydrants would have to be installed in a 
comparatively short period. That number would in- 
crease, year by year, with the rapid development of 
this suburban section. 

No fire hydrant on the market seemed to the writer 
to have all the characteristics required: appearance, 


WASHINGTON SUBURBAN SANITARY DISTRICT HYDRANT 
Mathews fire hydrants redesigned to give good appearance 
and visibility and provided with sliding frost case for ad- 
justment to street grades, when set or in the future; range 
of adjustment, 24 in. One scheme of painting, to be de- 
scribed in a later issue, chosen ‘o suit various color 
backgrounds. 


ease of adjustment to changing street grades, and visi- 
bility, with the usual qualities of capacity and mechani- 
cal competency. The fire hydrant is really a noticeable 
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ry = ae Me nts ae te : 
FIRE HYDRANT AS SEEN ACROSS STREET 


Note good visibility as set in grass strip, alongside 


concrete 
sidewalk and curb, with hedge as background. = 


feature of the urban landscape. The public should 
welcome a combination of striking and pleasing appear- 
ance. It is desirable, above all, to avoid the mon- 
strosities that extend so far out of the ground, and the 
nearly buried nozzles, both so much in evidence in 
many cities—and to do so with a minimum of expense. 

The best method of approach appeared to be through 
the Mathews hydrant. The standpipe can be easily 
removed, but if the ground level is raised materially the 
frost case has to be dug up and changed also, unless 
allowance is made at the time of installation, by the 
use of a long hydrant or a shallow setting. This injures 
the appearance of the hydrant. Lowering the ground 
surface after installation produces the same effect. 

In order to meet uncertainties of street grading, and 
in an effort to improve general appearance, the standard 
Mathews hydrant was re-designed. At first, the stand- 
pipe was changed by eliminating the bead, tapering 
slightly the cross-section below the ground, and altering 
radically the design of the outside surface. That part 
of the hydrant appearing above the ground was short- 
ened and the top cap was changed. The new design 
included only such modifications of the revolving nut, 
stuffing box and stuffing box plate, as became necessary 
incidentally. 

This district installed many of these hydrants, with 
considerable satisfaction. It occurred to the writer, 
however, that a much greater degree of adaptability 
might be attained if the frost case could be raised or 
lowered to conform with changing street grades. A 
study convinced him of the practicability of a sliding 
frost case and all hydrants now installed include it. 

All hydrants placed by the Washington Suburban 
Sanitary District are of the so-called “5-in.” size. The 
main valve opening is 5} in. in diameter. Most of the 
standpipes in use are for hydrants of 5-ft. bury. Frost 
cases have a sliding range of 24 in. When extended as 
far as practicable, the lower section laps over the upper 
a distance of 3 in. The drawing shows a hydrant with 
frost case in mid-position. Any length of hydrant from 
43 to 63 ft. may be used with the frost case’ adopted 
by this district, without varying the appearance at the 
surface, If it should happen that the ground surface 
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is lowered a small amount below the bottom of the bead 
on the frost case when entirely collapsed, the appear- 
ance would not be particularly bad—certainly no worse 
than many of the settings ordinarily seen. 

By the use of these frost cases with standpipes of 
proper length it is possible to make a neat adjustment 
to existing ground surface and at the same time pre- 
pare for any reasonable grade change. The utility of 
such an arrangement will be evident to anyone who has 
tried to decide. how somebody else would grade-a par- 
ticular street in the future, or who has dug down to 
replace hydrants on account of grading. All that is 
necessary is to use a fair degree of judgment when 
installing a sliding frost-case hydrant. Adjust the 
frost case in an extended or collapsed position, either 
fully or partly, depending upon the amount of excava- 
tion or fill, respectively, that may appear probable at 
any location. Whenever the ground elevation is changed 
sufficiently to make an adjustment desirable, insert a 
new standpipe and raise or lower the upper section of 
the frost case as required. A small amount of excava- 
tion near the surface will make this possible. Where 
there is danger of settlement around the hydrant, it 
is well to leave the frost case slightly high, or to insert 
thin wedges between the standpipe and the upper end. 

In this district most water mains have to be laid 
before streets are permanently paved and many before 
sidewalks are constructed. Some are installed in ad- 
vance of the rough grading of streets. The sliding 
frost-case hydrant is particularly applicable where such 
conditions obtain, and it is known that they do occur 
in many places, especially in small towns and in rapidly 
growing suburban sections. Even where finished side- 
walk elevations are determinable, the use of these hy- 
drants permits of so close an adjustment to the surface 
that a uniform and particularly pleasing effect is pro- 
duced, as witnessed by the view. 

In developing this fire hydrant, and particularly in 
translating the writer’s ideas into practical detail, mate- 
rial aid was given by Charles H. Becker of R. D. 
Wood & Co, 


Portable Sawmill Puts Recalcitrant 
Pump To Work 


By L. L. Tripus 
Tribus & Massa, New York City 
OMETIMES amid the tragedies of practice come 
the amusing incidents. 
On a recent quiet Sunday afternoon came a long dis- 


tance call, “Come as soon as possible, club and camp’s 
out of water.” 


SAWMILL ENGINE HITCHED TO WELL SUPPLY PUMP 
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One hundred miles by rail and twenty-five by motor 
reached the large club reservation, where dependence 
had been upon two individual camp wells, a fairly active 
spring, and the balance of 160 people served from one 
6-in. bore, yielding 18 g.p.m., when the 14-hp. engine 
could be persuaded to operate the deep well pump. The 
engine had decided not to work, hence the ’phone call. 

Before the writer reached the spot certain club mem- 
bers had borrowed a portable gasoline sawmill and had 
rigged it up with a long flapping belt, so that Mr. Pump 
lost his holiday. 

A wife of one of the members heard that a sawing 
machine had been borrowed, so expressed surprise and 
gratification that at last woman’s pride, a “sewing ma- 
chine” had been turned into a helpful pumping engine. 


Quality Too Often an Overlooked Factor 
in Water-Works Operation 


By L. A. GEUPEL 


Director, Water and Sewage Department, Indiana State 
Board of Health, Indianapolis 


HE BUSY water-works superintendent is faced 

with so many and such various problems that he 
is likely to forget the most important of all, uninter- 
rupted maintenance of the quality of the water. A few 
of the many avenues of infection against which he 
should be on constant guard will be mentioned. 

Supplies from deep wells should be examined more 
than once or twice a year. The public should know at 
least four to six times a year that the water they 
drink is satisfactory. All piping and equipment open 
to the slightest hazard of pollution should be tested 
often for its detection and if there ever is any doubt 
about its presence or likelihood in the superintendent’s 
mind, an analysis should be made and the public at 
large informed through publicity of some character, 
generally an article in the local papers. Engineers 
are aware that joints on suction lines may develop 
leaks, casings may admit surface pollution through cor- 
rosion, or carelessness on the part of operators may 
yield polluted water and numerous other mechanical 
failures may occur which always throw the public open 
to an unknown hazard if the water becomes contam- 
inated. All these possibilities should be investigated 
repeatedly. This is all the more important because 
unfortunately there are still men in charge of plants 
who cannot read understandingly an analysis of their 
own supply although they could find and remove danger 
points of a physical character. A number of incidents 
of pollution have occurred unknown to the men in 
charge. Such accidents should be studied so that they 
will be held to a minimum. 

Mechanical] filtration plant operators are generally 
aware of the hazards of bad water yet there are many 
plants which do not have laboratory control. There are 
filter plants in operation which deliver a clear water 
and whose operators still believe that laboratories do 
not know their business when they say that clear water 
may contain bacteria. In those plants having labora- 
tories operators are aware that 24 to 48 hours of bad 
water may be delivered before the bacteria tests indi- 
cate danger. Practically every surface supply settled 
and filtered is now treated with chlorine or sterilized by 
other methods. Operators must use a chemical test to 
determine whether the sterilization is doing the work. 
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The ortho-tolidin test for residual chlorine, even though 
spoken of adversely by many higher technicians, is 
used with success in many plants. It is essential that 
the filter operator know each day the quality of the 
water delivered and that by carrying a residual chlorine 
(where chlorine is used) of a certain amount, which if 
possible does not create odor or taste in the supply and 
does exterminate bacteria, he be reasonably certain of 
the character of his supply. Operators have been 
known to place the same amount of chlorine daily in 
the water per million gallons treated no matter how 
bad the condition of the raw water. Every operator 
should be up-to-date on matters pertaining to the treat- 
ment of his own supply. Efficient technical control is 
cheap in the long run though it sometimes interferes 
with the patronage appointments in vogue in many 
municipal plants. 

The superintendent of mains, along with his other 
repair difficulties, is often faced with the need for a 
hurried finish to restore service. Many times breaks 
have been repaired in grossly polluted ditches and no 
effort made to flush the bad water from the polluted 
section of main. A thorough knowledge and avoidance 
of the dangers of such practices may promote a healthy 
community. 


Intake Shaft and Screen House for 
Portland Water District 


By CHARLES B. MITCHELL 
Resident Engineer, Sebago Lake, Me. 

NOVEL and interesting design for an intake shaft 

and screen house has been adopted by the Port- 
land (Me.) Water District for its new intake conduit 
at Sebago Lake. The conduit is divided in three sec- 
tions. The intake section consists of 54-in. concrete 
pipe extending 1,600 ft. into the lake at an average 
depth of 25 ft. below mean water level. Sect. II is a 
rock tunnel extending 2,100 ft. from the shore to a 
natural basin, a swamp. This tunnel is to have a con- 
crete lining with a 60-in. bore. Sect. III consists of 
1,900 ft. of 54-in. concrete pipe across the swamp, con- 
necting the portal of the tunnel with the mains which 
carry the water to Portland, 16 miles distant. 

The intake shaft and screen house is located at the 
shore of the lake, and connects Sect. I and II. The 
present intake is about 1,000 ft. from the new one, and, 
during the winter months, a great deal of trouble is 
caused by small fish being carried against the screens 
by the current, thereby necessitating a man on watch 
24 hours a day, continually cleaning the screens. These 
are of the sliding type, and have to be lifted and 
cleaned, sometimes as often as every two hours. 

After carefully studying several designs, the follow- 
ing was finally decided upon. A structure was built 
which could be used both as a shaft for the tunnel and 
as a chamber for the screens. This consisted of a 
circular, concrete shaft having an inside diameter of 
184 ft. with 18-in. walls. A cofferdam of 30-ft. steel 
sheet piling was driven to rock and the shaft con- 
structed. The 184-ft. diameter section extends from 
Elev. 274 or floor level to Elev. 242, which is a con- 
crete floor resting on rock. From Elev. 242, a 73-ft. 
diameter shaft was sunk to Elev. 232, which is the 
invert of the tunnel section at this point. About this 
smaller shaft, five piers were built with guides for 
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INTAKE SHAFT. AND GATE CHAMBER BEING BUILT 


carrying five sets of screens, each set consisting of 
four screens. 

The water enters from the 54-in. concrete pipe at 
Elev. 252 through an easy bellmouth and, after being 
divided by a concrete cut-water opposite, flows two ways 
through two 42-in. square sluice ga._s. It then expands 
immediately in section, flowing into a gradually nar- 
rowing annular section between the inside wall of the 
large shaft and the exterior wall of the inside shaft: 
the latter formed by the screen piers and the screens 
themselves. This interior shaft is located eccentrically 
within the larger shaft, thus narrowing the channels of 
flow from about 48 to 18 in. in width. 

At each of the five openings, there are two 2}x8-ft. 
wire screens installed in duplicate, thereby allowing 
one screen to remain in place while the other is being 
cleaned. The screens in each opening are located one 
above the other and extend from the legal low water or 
Elev. 262.5 to Elev. 242. At the bottom of each screen 
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INTARE SHAFT, SCREEN AND GATE HOUSE 


is a small trough which catches dead fish and other 
debris when the screen is raised. Each screen slides 
in a separate groove and will be raised by lowering a 
carriage from a small crane overhead which automati- 
cally couples onto the screen. The flow of water 
through these screens will be only 0.5 ft. per sec. with 
a flow of 50 m.g.d., while at the present the velocity 
is 3 ft. per sec. with a flow of 16 m.g.d. We feel that 
this will stop the small fish from being drawn against 
the screens and thus eliminate this trouble. 

On the intake side of the shaft is a smaller circular 
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chamber which contains a 48-in. gate. The walls of 
this chamber extend down to ledge, and on that as well 
as the larger shaft are supported the beams which 
carry the screen house superstructure, a 21x28-ft. brick 
Me aieniielial view shows the construction of 
the larger shaft and gate chamber before the inner 
shaft and floor were poured. The rectangular walls, 
5 ft. deep, carry the walls of the brick superstructure. 
The line drawing shows typical sections of the intake 
shaft and screens. The work is being done by the 
Foundation Co. of New York. Metcalf & Eddy of 
Boston are the consulting engineers. 





Co-ordinating Water-Works Records 
By H. F. Huy 


General Manager, Western New York Water Co., Buffalo, N. Y. 


O INSURE correct and comprehensive records of 

its property the Western New York Water Co. has 
prepared (1) a general plan or main index sheet of 
its territory and (2) detailed plans of its pipe dis- 
tribution system, the latter on a scale of 100 ft. to the 
inch. The detail sheets are so arranged that any num- 
ber of them can be pasted together, making a larger 
map of certain sections, as no part of either plan over- 
laps the work shown on another plan. There is a light 
line along the border for cutting and fitting the adja- 
cent plan. The general index plan and the detailed 
sheets are 24x34 in. over all. The detailed sheets are 
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PART OF DETAILED RECORD PLAN OF PIPE 
DISTRIBUTING SYSTEM OF WESTERN 
NEW YORK WATER Co. 
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numbered on a uniform system for ease in designating 


additional detail sheets and their location on the in- 
dex map. 
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WESTERN NEW YORK WATER COMPANY 


BUFFALO DIVISION 
PLANT INVENTORY Date Sept. 1.1924 _ 
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WATER-WORKS PLANT INVENTORY RECORD SHEET 


The original sheets are 9x14 in., and include a margin of 
1 in, at the left, punched for loose-leaf filing, not shown 
in reproduction. 


The pipe lines, valves, hydrants, etc., are carefully 
referenced by actual survey on the ground, in many 
cases involving a wireless pipe location survey. (See 
portion of one of the detailed maps reproduced here- 
with.) The pipe line and appurtenances are referenced 
carefully as to existing structures on the surface so as 
to be relocated when necessary. 

Every consumer connected to the system of the com- 
pany has been located on the various streets and the 
service connection marked by an index number. Thus, 
in 44/7 — C, 44 is the street number, 7 the house con- 
nection number and C the district, which includes sev- 
eral of the areas indicated by the detailed maps numbers. 
The combination corresponds to the water register ac- 
count and there is an envelope folder in a vertical file 
system containing all the history, complaints, tapping 
records, meter removals and repairs to this particular 
service from the time of its original construction. 
Many of the consumers are people with names that are 
hard to write—composed of a number of consonants— 
and harder to understand when given to the clerks in 
the office. The account is more easily traceable and 
the record more easily kept by the number system. 
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The streets are indexed in an index file under numbers 
rather than names, for the reason that sometimes in a 
large territory covered by the company there may be 
streets of nearly the same name. It also makes the 
fly-leaf smaller, which projects beyond the face of the 
loose-leaf in the register in which the accounts are kept. 
We find this arrangement of numbering accounts ad- 
vantageous because of its simplicity and also because 
it shows quickly the approximate ratio of house con- 
nections on a given street, as the highest number is 
always the last house connected. 

In the lower left-hand corner of the detail plan the 
engineers record the latest revision of the map, the 
services being located during the year that they are 
installed and placed on the plans. 

These detail plans are also arranged to facilitate 
the preparation of an inventory of the property and 
kept up to date very simply by having an inventory 
sheet (reproduced herewith) in a folder having the 
same number as the plan. On this inventory sheet are 
recorded the plan number and amount of piping on the 
street on that particular plan. The summary of each 
sheet is prepared and referred only to that particular 
map, so at any time it can be revised and records kept 
up to date or checked by any other engineer making 
a value inventory of the plant. These sheets are kept 
in folders having the same number as the plan, in a 
vertical file system, the object of the entire map system 
being to tie it up with the physical plant, so as to be 
kept up to date in unison with the accounting system, 
inventory value of the plant and records in reference 
to all locations of the work done in connection with the 
property. 


Cracks in Reservoir Tower and Wall 
Repaired with Cement Gun 
By EUGENE CARROLL 
Vice-President and Manager, Butte Water Co., Butte, Mont. 


PON EMPTYING, in order to clean, the South Fork 
Reservoir of the Butte Water Co. (a 13-m.g. reser- 
voir formed by a 30-ft. concrete-core earth dam), we 


MENDING CRACKS IN RESERVOIR SLOPE LINING 


found the intake chamber, which is built of concrete, 
cracked completely around the circumference at a dis- 
tance of about 20 ft. below the high-water mark. The 
cause of this crack was probably ice pressure. 

The easiest way to repair this crack was to use a 
cement gun. After opening the crack to give a good 
surface to work on, we injected a 4 to 1 cement and 
sand mortar into the crack from a cement gun located 
on top of the dam, operated with a portable air com- 
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pressor. The repairs were 
made in less than four 
hours after the erection of 
the scaffold and the placing 
of the cement gun. 

The work was so success- 
ful that we moved the gun 
and outfit to our West Side 
reservoir and repaired its 
lining, which had been 
broken and loosened by ice. 
The views show the method 
of applying the cement for 
patching the lining. 

Not including equipment, 
the cost of the repairs was 
less than 25 per cent of 
what it would have been had the work been done by 
hand, and from all appearances it will be much more 
satisfactory, as by placing the plaster under pressure 
a much better bond is made with the concrete than is 
possible in hand work. 


CIRCUMFERENTIAL CRACK 
IN CONCRETE INTAKE 
TOWER REPAIRED 
WITH CEMENT 
GUN 


Computing Head Loss in Gridiron 
Distribution System 
By W. S. PARDOE 


Professor of Hydraulic Engineering, University of 
Pennsylvania, Philadelphia 


HE ACCOMPANYING plan of a section of a city 

shows a tentative gridiron system supplied at gGq’ 
with a prezometric elevation of 114. The plan shows 
distribution districts 3 to 6 inclusive with fire and do- 
mestic demands in each. The most critical point, ie. 
the most distant, is at point A where the ground eleva- 
tion is 15 and the pressure at times of greatest fire 
draught is to be 25 Ib. per square inch (57.5 ft.): 
hence the prezometric elevation is 72.5. There is, there- 
fore, 41.5 ft. to lose. 

In laying out the trial system all of the water was 
assumed to go through the large pipes, 10 in. and above, 
there being 6 in. filling in pipes on all streets. 

The loss of head from gGg’ to A is now computed. 
If it is less than 41.5 ft. the larger pipes may be re- 
duced sufficiently to make up the difference. The 
method consists of substituting for the gridiron sys- 
tem a series of equivalent pipes and finding the loss of 
head in it. The various steps are as follows: 

1. Divide lines g’a’ and ga in any convenient number 
of parts (6 used here); join bb’, cc’, etc. These lines 
might be called pressure contours. 

2. Join middle points of aa’, bb’, cc’, etc., giving line 
ABCDEFG, which may be considered as the line of the 
equivalent pipe. ; 

Referring now to the table, the following explanations 
are made. 

Column 1: is the portion of the system being com: 
puted; bb’ to cc’ is used in the example. 

Column 2: The number and size of pipes. The 
number is not a whole number if the pipe goes only 
part of the distance from bb’ to cc’ or there may be 
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js assumption of 2 ft. lost head cancels out. 
For Contractor and Engineer Column 9: The diameter of the equivalent pipe ob- 
scsesveccsscncceesesscsnssssvecessesesscssssneccsere §6= tAINed from the total of col. 6 and ‘col. 8. It is 21.7 in., 
an odd size and would have been the same no matter 
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_. ¢han one similar pipe as in the case of the 6-in. what the lost head assumed in col. 4. This section of 

oi a pipe BC is equivalent to all the pipes lying between 

aaa 8: The length of the pipe from contour to bb’ and cc’. 

contour measured on the line of the pipe although it Column 10: The actual amount of water which must 

may not go all the way across. pass through this section at times of fire is equal to 
Column 4: The loss of head per 1,000 ft. on the 3,750 g.p.m. for fire purposes and the domestic demand 
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TENTATIVE PLAN FOR GRIDIRON DISTRIBUTION SYSTEM IN A SECTION OF A CITY 
















































































assumed fall of 2 ft. (any other assumed fall within for the area lying to the right of line xz’ (a mean line). 

reason will give the same result). Column 11: The actual loss of head per 1,000 ft. is 
Column 5: The discharge in gallons per minute on obtained from the diameter of the equivalent pipe and 

the foregoing loss of head per 1,000 ft. Obtain from the total discharge as given in col. 10. 

Flamant’s formula V = 76.28 d#s?. Column 12: The actual loss from bb’ to cc’ is ob- 






















COMPUTATION OF LOSS OF HEAD IN GRIDIRON SYSTEM OF ASSUMED SIZE 
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Contour of Pipes J L Fall 2’ Pipe and Total Cols.6& 8 of Contour Cols.9 & 10 Cols. 7 & 11 
b—b’ | —16" 1460 1.37 1370 1370 (6) . 366 
to 1 —16" 1783 1.12 1220 1220 (5)_150 
c—c’ 24— 6° 1783 1.12 85 212 1540 1.30 21.7” Fire 3750 2.34 3.60 
7 6” 2400 — ' 0.83 75 161 
—10" 1800 1.11 338 56 4266 

















Column 6: The product of the discharge per pipe tained from col. 11 and col. 7 expressed in thousands 
and the number of pipes from columns 2 and 5 and the of feet. 
total gallons per minute. The lost head in each of the other five sections is 

Column 7: The length of the equivalent pipe CB. obtained in a similar manner and a total-of 32.1 ft. 
This need not be measured accurately as a small error - obtained. Obviously, the system is too large and some 
in the length of this pipe, resulting from the compu- of the larger mains are reduced 2 in. in diameter and 
tation, will cancel out. the altered system is re-checked and altered until the 

Column 8; The loss of head per 1,000 ft. in the loss approximates 41.5 ft. 
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© way through which plenum blowers force fres) »;, ., 
Letters to the Editor speed into the tunnel midway between shaft henuis low 
ings of suitable area. Exhaust blowers draw ‘h¢ oo erat 
This department aims to be a forum for the directly from the tunnel at the shafts in su santiie 
discussion of the views of engineers and to take out air forced in by the plenum blowers helen 
contractors. The range of interest should shafts and to draw in through the portals ti fresh ; 
be as wide as possible. Contributors are, required between shafts and portals. The provision ) fre 
therefore, asked to make their letters short. quent connections between adjoining tubes (5; immed z 
escape in emergencies, without breathing da senins — 
SE en rt 2 er ee Sen. . 
The air currents produced in the roadway by blowers hav. 
" vee , less velocity than the air currents induced }: traffic in & 
Air Currents and Ventilation in the Liberty Tunnels. This fact has added significance wh. 
Liberty Tunnels the 468 sq.ft. of cross-section of the Liberty Tunnels is oor. 
d . sidered, together with their length of over a mile hates 
Sir—The result of observations of the U. S. Bureau of supply and exhaust, as the air comes in through one port, 
Mines and the county officials covering six months natural portal 


ventilation of the Liberty Tunnels at Pittsburgh, Pa., pub- 
lished in your issue of Aug. 21, p. 290, is a notable help to 
those working on the ventilation of vehicular tunnels. These 
records of natural ventilation with and without traffic prove 
conclusively that cars and motor trucks while moving at 
allowable speeds induce air currents along the roadway 
from the entrance portal to the exit more than sufficient 
for the proper dilution of carbon monoxide, even against 
an adverse wind at the exit portal. The happenings de- 
scribed also show that forced ventilation is requisite when 
the traffic slows down or stops. The report describes the 
ventilation system which is provided for use when needed, 
consisting of a shaft for each tunnel midway between 
portals that is divided into four flues, through the outside 
ones of which blowers force fresh air obliquely into the 
roadways by means of side ducts about 50 ft. long, while 
exhaust blowers draw air from the two middle air ducts, 
which connect with top of roadway. The fresh air supply, 
as in the ordinary nozzle method, produces a current towards 
the exit portal which in turn induces one through the en- 
trance portal and thus ventilates the whole roadway during 
the stoppage of traffic. The exhaust blowers are used to 
remove smoke and draw in fresh air from the portals. In 
a recent fire they did this effectively. 

As brought out in the report, a blockade in one of the 
tunnels resulted from an interruption of traffic some dis- 
tance away on the outside, before the ventilation plant was 
in working order. Enough cars kept their motors idling or 
racing to charge the air with carbon monoxide in excessive 
quantities, so that a number of people were overcome. 
Some abandoned their cars, leaving the engines racing, and 
a number escaped through the cross passages into adjoining 
tube where they found the air in excellent condition, from 
traffic going in the other direction. This shows that even 
an ordinary stoppage of cars may require forced ventilation 
and proves the need of frequent connections to an adjoining 
tube for immediate use when lives are at stake. 

I believe that the Pittsburgh experiences demonstrate the 
controlling importance of longitudinal ventilation or road- 
way ventilation, as I prefer to call it, in which the roadway 
itself is the only or at least the principal ventilation duct. 
We can no longer question the fact that whenever traffic 
moves in a tunnel it produces a strong movement of air 
with the traffic, and that this air current is adequate to 
assure the desired degree of purity of tunnel atmosphere 
even for fairly long tunnels. This natural roadway ventila- 
tion will exist, and will control the air movement in the 
tunnel, regardless of supply and exhaust in transverse direc- 
tion. It therefore seems to me that the arrangement of 
tunnel ventilation should logically be built up on the basis 
of roadway ventilation. 

Confirmation of this view has been found in the detail 
calculations made by the writer in connection with the 
design of a vei. ilation plant for a subaqueous vehicular 
tunnel shortly to be built. In this design the facts brought 
out in the Liberty Tunnel experience are applied, namely: 
(1) that cars at regular speed can be depended upon to 
dilute their own carbon monoxide by the air current which 
they induce, and (2) that a blower plant in reserve needs 
to be provided for use when traffic is stopped. Ventilators 
on the stacks are provided to be used instead of blowers 
when traffic is light and some wind is available. which can 
be used exclusively for forced ventilation if the wind is 
strong enough. An air duct is provided under the road- 





and goes out through the other. This certainly justifies th 
system described above, which takes advantage of the | on 
area of the roadway for exhaust with conseq 
ities and low static pressure at the blowers. 

It is only just to say that those who planned and cop 
structed the Liberty Tunnels, and then observed with skill 
and thoroughness the practical results obtained in their 
use, have taken vehicular tunnels beyond the experiments! 
and speculative stage and have furnished the world with 
facts that are bound to prove fundamental in future pl .. 
ning of highway tunnels. 


large 
uent low veloc. 


an- 


JOHN F. O’Rourkg, 


New York, Sept. 20, 1924. Consulting Engineer, 


A Lumber Dealer Protests 


Sir-~Your edition of Sept. 4 carries an article under 
the head of “Thin Lumber and Honesty” that proves th: 
theory of evolution, as the man who wrote it must be only 
a few jumps ahead of the monkey family; he is laboring 
under plain ignorance of facts and practices existing in the 
lumber trade. 

At the present hardwood logs are sawn in this territory 
green to lys in. thick to allow for shrinkage in drying. 
The saw wastes zs; to 2 in. in sawdust, and thus the saw- 
millman uses up as high as 18 in. thickness of the log to 
furnish a 1-in. board that he guarantees, when it is further 
millworked by surfacing two sides, will hold to {§ net 
thickness. This latter thickness is amply strong enough for 
practically all purposes it is put to. To cut lumber thicker 
is an absolute waste of: our national supply of timber. 

All thicknesses of lumber from 1 in. down are sold surface 
measure; one thousand feet of #s-in. cigarbox lumber will 
cover as great a space as one thousand feet of {-in. sheath- 
ing lumber (-in. sheathing is plenty strong enough for the 
purpose). The price on the thinner thickness is less than 
standard inch in direct proportion to the thickness and 
waste of kerf and shavings and millwork required to 
make it. 

We are now furnishing some S2S cypress that must be 
full 1-in. after surfacing on the planer. For this we get a 
premium of about $20 over the price we would get for 
regular 4/4 S2S. Each time a man demands thicker than 
regular he is liable to be wasting his own money and re- 
ducing the timber supply of his fellow citizens. One who 
insinuates that those who are honestly trying to save this 
waste are dishonest only exposes his own ignorance and 
business sense. The American people have always been 
prodigal in the use or rather the waste of lumber, and it 
is time they woke up or they will find themselves short of 
supply and paying top prices for their wood goods. 

Twenty years ago logs at river markets in rafts brought 
$6, but now the same logs will bring $30. The waste in 
saw kerf and shavings was bad enough then, but it Is 
many times worse now. In car lots we get, f.o.b. Columbus, 
$35 for yellow pine joists S2S to 18, while in Cleveland we 
get for the same items $37, because they demand them net 
19 in. thick. The extra freight and timber is charged for. 

Lumbermen are as honest and patriotic and intelligent 
as any other class of men but have more conceited ignor- 
ance to battle with than most other men. 

J. W. TAYLOR, 
J. W. Taylor & Co., General Forest Products. 

Columbus, Ohio, Sept. 20, 1924. 
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Weymouth Resigns From 
Reclamation Bureau 


‘ef Engineer Entered Government 
= Service 22 Years Ago—Will 
Enter Private Work 


Washington Correspondence 4 

ry more than twenty years 0 
_ in connection with Federal rec- 
lamation work, F. E. Weymouth, the 
chief engineer of the Bureau of Recla- 
mation, has resigned to enter private 
employment. By so doing he has been 
able to double his salary. Mr. Wey- 
mouth’s resignation becomes effective 
Oct. 31. [ . 

Some two months ago it was rumored 
that the Secretary of the Interior was 
about to request Mr. Weymouth’s resig- 
nation as the result of discoveries made 
by the post office inspectors, who have 
been engaged in doing detective work 
in the Bureau. It can be stated posi- 
tively, however, that Secretary Work 
had no hand in Mr. Weymouth’s retire- 
ment. It is understood that he had de- 
termined that sufficient cause did not 
exist to justify a request for Mr. Wey- 
mouth’s resignation. While this inci- 
dent may have influenced Mr. Wey- 
mouth to cast about for private employ- 
ment, it is known that the offer which 
resulted in his retirement from the Fed- 
eral service did not materialize until 
last week, 


OFFICIAL STATEMENT ISSUED 


The official statement covering Mr.. 


Weymouth’s resignation, issued by the 
Department of the Interior, reads, in 
part, as follows: 

“Mr. Weymouth has been induced to 
accept private employment at a greater 
salary, which is understood to be double 
what the government paid him. His 
long connection with the Federal rec- 
lamation work in responsible positions 
and wide acquaintance in the West will 
cause much regret at his departure. 

“Mr. Weymouth was born in Med- 
ford, Maine, June 2, 1874, and grad- 
uated from the university of that state 
in 1896 with the degree of bachelor 
in civil engineering. Three years later 
his alma mater conferred upon him the 
full degree of civil engineer. Ever since 
he has been in engineering work, for 
the first ten years in a variety of con- 
nectiona—city work in Massachusetts, 
waterworks in Canada, canal surveys 
in Nicaragua, and railroad work in 
South America, but his professional 
work has been mainly with the Bureau 
of Reclamation and demonstrates that 
there are at times in the civil service 
tportunities for a career of distinc- 
10n, 

“Six months after the Reclamation 
Act was passed in 1902 Mr. Weymouth 
Was engaged by the Reclamation Serv- 
ice and assigned to surveys in the West, 
mapping reservoir sites, canal routes, 
and irrigable lands. When the Service 


Milwaukee Engineers’ Society 
Celebrates Anniversary 


The Engineers’ Society of Milwaukee 
celebrated its twentieth anniversary by 
a meeting on Sept. 17, with seven of its 
past-presidents reviewing the past work 
and suggesting future activities. Or- 
ganized originally for the local me- 
chanical engineers, it later took in all 
branches and has now about 350 active 
members besides 750 who are affiliated 
members by reason of their member- 
ship in the local sections of the na- 
tional societies. 

In recent years the society has been 
active in civic affairs and has had spe- 
cial committees and reports on the Mil- 
waukee River improvement, the harbor 
work and the street traffic and parking 
problem. It has assisted also in the 
collection of an engineering library at 
the public library. Other activities in 
which the society may render public 
service were outlined by the president, 
F, H. Dorner. 


Philadelphia Bridge Approach 
Contract Awarded 


At the meeting of the Delaware River 
Bridge Joint Commission on Sept. 19, 
Contract No. 19 for construction of the 
Philadelphia approach was awarded to 
Mazzolo & Marano, Philadelphia. The 
work covers the construction of the 
concrete and granite masonry of the 
approach structure from Fourth to 
Fifth Sts., the construction of steel- 
work for the footwalks, and the re- 
building of Fourth St. and other 
streets to provide for passing Fourth 
St. beneath the bridge approach. The 
street is graded down to the extent of 
nearly 10 ft. 

Mazzolo & Marano were low bidders 
for the work. Six bids were submitted, 
for total amounts as follows: 

Mazzolo & Marano, $401,238.50; 
Francis J. Boas, $429,010; Fred’k Snare 
Corporation, $434,688; Fish, Rutherford, 
Inc., $483,217.50; Underpinning and 
Foundation Co., $486,631; and Rodgers 
and Hagerty, $634,422. 


began construction work he was as- 
signed to that and built dams, canals, 
and other works in the northwestern 
states. One promotion after another 
followed. One of his most notable 
achievements was the Arrowrock Dam 
in Idaho which was built under his 
supervision with a saving under the 
estimate of a year in time and a mil- 
lion dollars in cost. 

“From the position of supervising en- 
gineer in charge of work in Idaho and 
vicinity Mr. Weymouth was called to 
Denver, Colorado, in 1916 as chief of 
construction for all the reclamation 
work. In 1920 he was made chief en- 
gineer.” 
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State Highway Officials’ 


Program Out Soon 


Authors of Papers To Be Read at Sar 
Francisco, Nov. 17-20 Are Men 
of National Prominence 


The program which will be presented 
at the annual meeting of the American 
Association of State Highway Officials 
to be held in San Francisco, Nov. 17-20 
is being whipped into final shape. 
“How Shall Interstate Highways be 
Named and Marked” is the subject of a 
paper to be presented by A. H. Hinkle, 
the chairman of the association’s com- 
mittee on highway traffic and safety. 
The discussion will be led by W. G. 
Sloan, the state highway engineer for 
New Jersey. Other papers to be pre- 
sented include the following: 

“Urgent Needs for Uniform Traffic 
Laws and Public Safety Devices 
throughout the United States,” by 
Thomas H. MacDonald, chief of the Bu- 
reau of Public Roads. 

“To What Extent May a State Eco- 
nomically Issue Bonds for Road Con- 
struction,” by Frank T. Sheets, chief 
engineer of the Illinois Highway Com- 
mission. The discussion will be led by 
Frank Page, chairman of the North 
Carolina State Highway Commission. 

“Highway Transportation Surveys,” 
by J. Gordon McKay, chief of the divi- 
sion of highway transport and eco- 
nomics of the Bureau of Public Roads. 
The discussion will be led by W. H. 
Connell, the engineering executive of 
the Pennsylvania State Highway De- 
partment. 

“Problems of Mountain Road Con- 
struction,” by James Allen, Washing- 
ton State Highway Engineer. The dis- 
cussion will be led by L. I. Hewes, the 
deputy chief engineer of the Bureau of 
Public Roads. 

“The Value of the Practice of Weigh- 
ing Concrete Aggregate for Pavement’ 
Construction,” by R. W. Crum, engi- 
neer of materials for Iowa. F. C. Lang 
of Minnesota will be in charge of the 
discussion. 

“Some of the Recent Conclusions in 
Highway Research,” by A. T. Goldbeck, 
chief of the Division of Tests of the 
Bureau of Public Roads. Charles M. 
Upham, the state highway engineer for 
North Carolina, will lead the discussion. 

“Needed State and National High- 
way Legislation for the Public Land 
States,” by Harvey M. Toy, chairman 
of the California State Highway Com- 
mission. The discussion will be led by 
C. S. Avery, chief of the State High- 
way Commission of Oklahoma. 

“Some Interesting Features in the 
Construction of the Wendover Cut-Off 
in Utah,” by Howard C. Means, chief 
engineer, Utah Highway Commission. 

“Convict Labor in Highway Construc- 
tion,” by R. M. Morton, state highway 
engineer for California. The discussion 
will be led by O. T. Ready of Colorado. 
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Science Observes Franklin 
Institute Centenary 


Distinguished Men of Two Continents 
Gather at Philadelphia for 
Three-Day Session 
Engineering News-Record Staff Report 

With an attendance of distinguished 
scientists and engineers from Europe 
as well as from the United States and 
Canada, the Franklin Institute, Phila- 
delphia, celebrated the centenary of its 
foundation by a three-day meeting last 
week. Nearly fifty papers on engineer- 
ing and scientific subjects were pre- 
sented at group sessions while the en- 
tire attendance was brought together 
in three general meetings. 

The distinguished character of the 
gatherings can be judged from the 
names of some of those who presented 
papers: Sir Ernest Rutherford, of 
Cambridge University, and Sir William 
Henry Bragg, of the Royal Institution, 
the distinguished British physicists; 
Prof. Charles Fabry, of the University 
of Paris, the spectroscopist; Dr. F. 
Haber, of Berlin, inventor of the Haber 
process of nitrogen fixation; Sir Charles 
Parsons, of steam-turbine fame, while 
among our own eminent scientists were 
Langmuir, the physicist, Dr. Coolidge, 
who has done so much for the develop- 
ment of X-ray and radio tubes, Prof. 
A. A. Michelson, who has measured the 
diameter of the stars and is now mak- 
ing a new determination of the velocity 
of light, and Elihu Thomson, dean of 
research men in the United States. 
Some 800 men and women were in 
attendance, many of them being the 
designated representatives of univer- 
sities and learned societies in every 
part of the world. 


ENGINEERING PAPERS PRESENTED 


Various phases of study of the con- 
stitution of matter were covered by 
numerous papers, including those by Sir 
Ernest Rutherford, Sir William Henry 
Bragg, and Dr. Langmuir, by Dr. Men- 
denhall, of the University of Wisconsin; 
Prof. J. S. E. Townsend, of the Uni- 
versity of Oxford; Dr. Pieter Zeeman, 
of the University of Amsterdam, and 
_ Prof. William L. Bragg, of Victoria 
University. Aeronautics, military engi- 
neering and metallurgy were also cov- 
ered in groups of papers. In strictly 
engineering lines, aside from military 
engineering matters, there were papers 
on “The Progress and Promise of En- 
gineering,” by Dean Dexter S. Kimball, 
of Cornell University; “Effect of Load- 
ing Granular Material,” by Daniel E. 
Moran; “Progress in Telephony,” by 
Gen. John J. Carty; “Unusual Prob- 
lems in the Design and Construction of 
Large Bridges,” by Ralph Modjeski; 
“Steam Turbines,” by Sir Charles Par- 
sons; “The Mercury Boiler,” by Wil- 
liam L. Emmet; and on “Twenty-Five 
Years’ Progress in Explosives,” by Dr. 
Charles L. Reese. 

Among the addresses of a general 
character were papers on “The Fifth 
Estate,” being an estimate of the 
position of the scientist in the mod- 
ern world), by Arthur D. Little, 
of Boston; on “The Field of Research 
in Industrial Institutions,” by E. W. 
Rice, Jr., honorary chairman of the 
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but thought-provoking address by Dr. 
F. Haber at the centenary banquet. 

Illustrating the influence of indus- 
trial research in modern life, Mr. Rice, 
in his paper on research in industrial 
institutions, pointed out that in one 
company in which a survey was made 
recently it was found that no less than 
15,000 men were employed in making 
products which had been developed in 
the research laboratory and that the 
value of these products was $60,000,000 
per year. He stated also that if the 
present candlepower of incandescent 
lamps were produced by carbon fila- 
ment lamps, instead of the present-day 
mazda type, the current bill of the 
country would be increased by $1,000,- 
000,000 per year. 

Professor Michelson gave the pre- 
liminary results of a new determination 
of the velocity of light. These results, 
he believes, are accurate within one 
part in 10,000, but, with certain im- 
provements in the apparatus, he ex- 
pects next year to secure a very much 
greater accuracy and to determine the 
velocity of light within one mile per 
second. 

The concluding ceremony of the cele- 
bration was a gala banquet, at which 
the delegates from universities and 
learned societies presented their con- 
gratulations to the Franklin Institute. 
* * * on 


Franklin Institute was founded in 
1824 under the inspiration of two young 
Philadelphians, Samuel V. Merrick, and 
Prof. William H. Keating of the Uni- 


General Electric Co., and a very brief 









versity of Pennsylvania 
given in its charter, gr; 
were: “The promotion 

ment of manufacture: 

chanic and useful arts, } 
ment of popular lectures 
connected with them, by 





e SClences 


of a cabinet of models a; \ oe 
and a library, by offering py. salsa on 
all objects deemed worthy of ipoteen 
agement, by examining al! new co 
tions submitted to them, and by et 


other measures as the 
pedient.” 

Under this charter the Institute ha: 
had a steady growth in oan 
and prestige, there being now 130) 
members. From the beginning dis. 
tinguished scientists and engineers have 
presented the results of their work 
before the Institute and have had their 
results recognized through the award 
of the medals of the organization, 
Among recipients of its medals have 
been Thomas A. Edison, Guglielmo 
Marconi, Professor Michelson, Sir 
Charles Parsons, Sir Joseph Thomson 
Frank J. Sprague, Ralph Modjeski, Gen, 
John J. Carty, Alfred Noble, Sir Rob. 
ert A. Hadfield, Henri Moissan, Dr. 
Michael I. Pupin, Professor Roentgen, 
and Elihu Thomson. 

Engineers have always played an im- 
portant part in the management of the 
Institute. Among the presidents have 
been Coleman Sellers, William Sellers, 
and John Birkinbine. The president at 
the present time is also an engineer, 
Dr. William C. L. Eglin, vice-president 
and chief engineer of the Philadelphia 
Electric Co. 


y may judge ex. 
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Engineers Fete President of 
British Institution 


sir Charles Langbridge Morgan, 
a. of the Institution of Civil 


sident 
Sunes, of London, England, who 
was the official delegate representing 


‘nstitution at the centenary celebra- 
ee Ge Franklin Institute, held last 
week in Philadelphia, was the guest of 
honor at an informal luncheon in the 
Union League of Philadelphia, Sept. 19. 
Among those present were: ; 

Guilleam Aertsen, past - president, 
Philadelphia Engineers Club; James H. 
M. Andrews, chief engineer, Philadel- 
phia Rapid Transit Co.; Charles E. Bil- 
lin, secretary, Engineers’ Club; Richard 
G. Develin, assistant engineer bridges, 
Pennsylvania R.R.; Clark Dillenbeck, 
assistant chief engineer, Philadelphia 
and Reading Ry.; Henry E. Ehlers, 
director, Philadelphia Department of 
City Transit; Robert H, Fernald, past- 
president, Engineers’ Club; Benjamin 
Franklin, consulting engineer; F, Lyn- 
wood Garrison, consulting engineer; 
Edward T. Grandlienard, acting direc- 
tor, Department of Civil Engineering, 
University of Pennsylvania; Charles 
Haydock, engineer, Waters Co., Penn- 
sylvania R.R.; Richard L. Humphrey, 
consulting engineer; Robert W. Lesley, 
past-president, Portland Cement Asso- 
ciation; John Meigs, consulting engi- 
neer; Walter Samans, chief engineer, 
Atlantic Refining Co.; Alexander C. 
Shand, chief engineer, Pennsylvania 
R.R.; Henry J. Sherman, consulting 
engineer, New Jersey Board of Com- 
merce and Navigation; Charles H. 
Stevens, president, Philadelphia Sec- 
tion, Am. Soc. C. E.; S. M. Swaab, 
consulting engineer to the mayor of 
Philadelphia; Carroll R. Thompson, 
chief engineer, Department of Wharves, 
Docks and Ferries; John A. Vogelson, 
chief engineer and surveyor, Bureau 
of Surveys; Joseph C. Wagner, for- 
merly assistant director, Department of 
Public Works; Samuel T. Wagner, 
chief engineer, Philadelphia and Read- 
ing Ry.; and George S. Webster, past- 
president, American Society of Civil 
Engineers. 

Sir Charles Langbridge Morgan be- 
gan his engineering career in June, 
1870, on the Great Western Ry. In 
1883 as chief assistant engineer of the 
Great Eastern Ry. he was in charge 
of the construction of the Liverpool 
station. From 1896 to 1917 he was 
chief engineer of the London, Brighton 
and South Coast Ry. Co. ‘during which 
period the Victoria new station was 
constructed and many lines in and 
around London were widened. 

Sir Charles was a lieutenant-colonel 
- Royal Engineers during the World 

ar. 





Road Signs Prohibited 


To protect the traveling public, the 
use of posters or other commercial ad- 
vertisements or signs within the limits 
of the roads or highways in the Prov- 
ince of Quebee has been prohibited by 
the minister of roads of the province. 
The only signs allowed are official dan- 
ger and direction signs of the Roads 
Department; all other signs will be re- 
moved by the department. 
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Dean Cooley Unopposed 


Dean Mortimer E. Cooley, candidate 
for U. S. Senator from Michigan, was 
unopposed at the recent Democratic 
primarics. He will run against Sen- 
ator Couzens, the incumbent, a Repub- 
lican. Thomas Maddock, former state 
engineer of Arizona, who was a candi- 
date for governor, was eliminated in 
the primaries. Governor Hunt, who 
was a Democratic nominee for re- 
election, will be opposed at the polls 
by D. B. Heard, of Phoenix. The for- 
mer is an avowed opponent of the 
Colorado River seven-state compact, 
while Mr. Heard favors it with reser- 
vations. 


Special Boston Water Commission 
Appoints Engineers 


The Metropolitan Water Supply Com- 
mission, created to investigate the 
water-supply needs of Boston and vicin- 
ity and Worcester, has appointed Allen 
Hazen, of New York City as engineer, 
Leonard Metcalf, of Boston, as con- 
sulting engineer, and Raymond C. 
Allen, an engineer of Manchester, 
Mass., secretary to the commission. The 
members of the commission, as stated 
in our issue of Sept. 11, p. 441, are 
Charles R. Gow of Boston, who is chair- 
man, E. E. Lochridge, of Springfield, 


and George F. Booth of Worcester, the ° 


first two being engineers. 


Complaint Issued Against 
“Chief Draftsman Dobe” 


The Federal Trade Commission has 
issued a complaint charging unfair 
methods of competition against F. W. 
Dobe, of 1951 Lawrence Ave., Chicago, 
Ill., a correspondence teacher of me- 
chanical. drafting. 

The complaint alleges that in order to 
secure pupils, the respondent has 
through his advertising material caused 
to be set forth numerous false and mis- 
leading statements to the effect that he 
is chief draftsman of the Engineers’ 
Equipment Co. which employs a large 
force of mechanical draftsmen under his 
supervision, and that respondent will 
place pupils in positions at salaries of 
$250 or more per month. These state- 
ments and assertions, the complaint re- 
cites, cause many of the public to enroll 
as pupils of respondent under the mis- 
taken belief that upon completion of 
the course they will be placed in lucra- 
tive positions. It is alleged, however, 
that respondent has been able to secure 
employment for only a small number of 
his pupils, and at salaries far below 
$250 per month. 

The question whether such methods 
as have been used are unfair is not 
passed upon by the Commission finally 
until after respondent have had thirty 
days in which to answer and the issue 
has been tried. 

An account of the activities of the 
American -Association of Engineers 
against “Chief Draftsman Dobe” and 
his methods was contained in Engi- 
neering News-Record, March 29, 1923, 
p. 988. The Associated Advertising 
Clubs of the World also had opposed 
his methods. 





New Reclamation Laws 
Under Discussion 


Details of Proposed Bill Based On 
Recommendations of Special 
Advisers 
Washington Correspondence 
Reclamation legislation is to be taken 
up actively on the opening of Congress 
Dec. 1. The bill introduced at the last 
session provides only for a portion of 
the program recommended by the Com- 
mittee of Special Advisers. The bill 
provides for basing annual payments on 
construction charges on the annual crop 
return; for investigation and report in 
cases where lack of soil fertility, 
scarcity of water or other causes makes 
it impossible for the settler to pay proj- 
ect costs; for the payment of opera- 
tion and maintenance charges in ad- 
vance; and for relieving the water 
users of the costs of general investiga- 

tions and of the Washington office. 
The difficulty with this legislation is 
that it covers only a portion of the 
recommendations, which in themselves 
do not create a workable plan. It does 
not provide for the development of new 
projects. There is certain to be an 
effort to amend the bill, particularly 
with regard to the disposition of 
private lands in excess of the farm 
unit. One essential of the situation is 
believed by many to be the elimination 
of land speculation and the reduction 
of tenantry. It was not the intention 
of the framers of the original act, it is 
contended, to subsidize private owners 
by furnishing them money without in- 
terest to develop large tracts and sell 
their excess holdings to settlers at in- 
flated prices. The advisers recom- 
mended that no project be authorized 
until all privately-owned land in excess 
of the homestead unit should be ac- 
quired by the United States. It is very 
apparent that there will be a demand on 
the part of members of Congress from 
the East to adopt stringent safeguards 
against land speculation and to provide 
for a more careful selection of settlers. 


IMPORTANCE OF ISSUE 


The fact that this legislation is a 
part of the deficiency bill, which failed, 
makes it certain that it will be one of 
the first things considered at the forth- 
coming session. What has happened in 
connection with reclamation during the 
past year has tended to center attention 
on it, and it is expected fully that there 
will be discussion of the whole question. 

It has become known that a bill will 
be introduced proposing to convert the 
Bureau of Reclamation into a govern- 
ment corporation. Others are of the 
opinion that it would be better to give 
this agency a status such as that en- 
joyed by the Federal Reserve Board or 
the Farm Loan Board. It is practically 
certain that some such change will be 
pressed, as there is a very general real- 
ization among the members of Con- 
gress that the Bureau of Reclamation 
as now constituted is a political insti- 
tution. It has been the football of 
politics through several administra- 
tions. The belief is that it must be con- 
verted into an economic agency as one 
of the urgent essentials of improving 
the situation. 
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Holds to $99,000,000 Water 
Supply Project 


Philadelphia Water Supply Commission 
Compares Six Projects But Sticks 
to First Plan 


Called upon after a public hearing to 
make a more detailed report on an im- 
proved water supply for Philadelphia 
than the one submitted on May 22, the 
seven engineers composing the special 
water commission submitted a report 
on Sept. 13 in which it compares six 
projects, including the one which Fred 
C. Dunlap, formerly chief of the Bu- 
reau of Water, has been contending for. 
The commission sticks to its earlier 
recommendation for (a) storage reser- 
voirs on Perkiomen and _ Tohickon 
Creeks, and (b) improvements to the 
Torresdale pumping and filtration 
plant on the Delaware River, the two 
sources providing a combined supply of 
500 m.g.d. The earlier report of the 
commission, complete, was printed in 
our issue of June. 5, p. 968, and con- 
tained references to still earlier issues 
outlining the Dunlap scheme and also 
the recommendations ‘of a still earlier 
commission, the personnel of which was 
largely the same as that of the present 
body. 

The commission states that although 
Delaware and Schuylkill water are at 
times about equal in bacterial content, 
the Delaware is free from pollution due 
to industrial wastes, which are the 
cause of frequent complaint in the case 
of the Schuylkill. The Delaware also 
has advantages in being generally 
lower in bacteria, of containing more 
dissolved oxygen, less organic matter 
and less turbidity. It is more uniform 
in quality than in the Schuylkill. 

Water from any source would require 
filtration. It is estimated that Per- 
kiomen-Tohickon-Neshaminy water in 
storage will be of about the quality of 
the water produced by passage through 
the first filters of the Torresdale in- 
take supply from the Delaware. 

The report states that partial meter- 
ing has reduced the per capita con- 
sumption from 181 gallons in 1918 to 
168 gal. in 1923. About 26 per cent of 
the services are now metered. It is 
estimated that a further reduction of 
39 gal. per capita can be made by com- 
plete metering within the next ten 
years. With consumption reduced to 
110 gal. per capita, the supply from 
the Perkiomen and Tohickon alone, 
without recourse to the Delaware, 
would serve the city until 1938, and 
this supply if augmented by the Nesh- 
aminy could serve for fifty years, when 
the population would be about 3,500,000. 

The recommended plan is adaptable 
to deferred construction in the event 
that financing requirements’ should 
make that procedure desirable. The de- 
ferred items comprise the construction 
of two dams and basins, estimated at 
$6,000,000, the reduction of the filter 
capacity, $5,500,000, and shortening of 
the length of the pressure tunnel, $5,- 
000,000. These three items make a 
total reduction of $16,500,000, leaving 
an estimated total of $75,000,000 that 
is essential for present construction. 
The commission states that Project 
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6, for supply from the Blue Mountains, 
should be the ultimate aim of Philadel- 
phia. 

The relative merits of a Delaware 
River intake at Yardley (near Trenton, 
N. J.) recommended by Fred C. Dunlap, 
former chief of the Bureau of Water, 
and the one at Torresdale, continuance 
of which is recommended by the com- 
mission, are discussed at length. The 
commission believes that the double 
filtration at Torresdale secures better 





COMPARISON OF SIX WATER SUPPLY 
PROJECTS FOR PHILADELPHIA 


Capacity Cost 

M.G.D. Millions 
1. The recommended proj- 
ect consisting of (a) 
Perkiomen and Tohickon 
Creeks, with pumping 
plant near head works, 
new filters, aqueduct new 
service reservoir near 
Roslyn Heights, and de- 
livery through pressure 
tunnel to heart of city, at 
much higher pressures 
than are now given, and 
(b) continued use of 
Delaware River water 
at Torresdale, with 
renovation and enlarge- 
ment of existing fil- 

ters and pumping plant. 500 $91.5 
. Perkiomen, Tohic.kon 
and Neshaminy Creeks; 
like No. 1, except that 
Neshaminy water would 
replace’ the Delaware 
water from the Torres- 


to 


OTE 2 05% whe ws 430 116.1 
3. Provides Perkiomen. -wa- 

ter for the present 

Schuylkill |. River _ filter 

plants; omits. the pres- 

sure tunnel into the busi- 

ness - district; delivers 

Tohickon and Neshaminy 

water to the Torresdale 

plant, in place of Dela- 

ware River water...... 430 90.7 
4. Neshaminy supply with 

water pumped from the 

Delaware at Yardley, 

and delivered through a 

tunnel to Torresdale 

filters and Queen Lane 

pumping station for de- 

livery to existing filters.. 430 66 
5. Susquehanna River -sup- 

ply from below McCall's 

Ferry, delivered through 

a pressure tunnel to the 

city, to be pumped and 

filtered at present plants 

after enlarging ........ 500 245 
6. Blue Mountain gravity 

supply from. tributaries 

of Upper Lehigh and 

Upper Delaware, to be 

delivered to new filters 

and with facilities to 

provide increased pres- 

sure in the city......... 500 304 


The estimates fro Projects 1 and 2 con- 
tain items for improved pressure and serv- 
ice facilities totalling $2,400,000, for which 
there is no equivalent in Projects 3, 4 and 
5. The service to be secured by the high 
pressure could be provided by the other 
projects only after expensive increase of 
the distribution lines. 


results than would be possible with 
single filtration at Yardley. They be- 
lieve that as the sewage-works for the 
lower Delaware, already ordered and 
started, are carried out, conditions at 
Torresdale will improve and they con- 
sider that the benefits to be derived 
from the change of location of the in- 
take are not commensurate with the 
cost. 

Further disapproval of the plan fos- 
tered by former chief Dunlap (Project 
No. 4) is expressed by the commission 
as follows: 

“1. While as compared with recom- 
mended Project No. 1 its first invest- 








ment is cheaper by « 
the expense of pump 
more than offset its ap; t saving ¢ 
first cost. iti 
“2. While it would ¢! 
ing as now required ai 
filter plant it would in, 
ance of equivalent p 
practised, together with 
pumping at Yardley to 


{Ulrement 





as y 
additional 






Ke 


difference between 170 md. —idnect 
the Neshaminy watershed and the tox, 
consumption of the city. re 

“3. It does not adapt itself to th 
development of an upland or mountain 


supply except from the relatively low 
Neshaminy basin and therefore it kn 
not fit in with what is bound to be the 
ultimate source of gravity supply for 
the city; that is, from the Blue Mow 
tains. In fact, most of the investment 
would ultimately have to be scrapped, 

“4, It is not susceptible of piecemeal 
construction as it could not be put into 
service, to replace Schuylkill River 
water, until a pressure tunnel 18 miles 
long had been built from the Neshaminy 
to Queen Lane, at an estimated cost of 
$38,000,000. 

“5. It would afford none of the bene. 
fits incident to a pressure distribution 
tunnel as provided in Project No. 1, 

“6. While the Delaware River water 
at Yardley is better than that now ob. 
tained from the Delaware River, it js 
not better than the water now delivered 
to the Torresdale slow sand filters, 
When the latter have been renovated, 
as it is necessary to do to take care of 
the health of the city during the period 
of construction of new works, then 
there is no substantial advantage in the 
Yardley supply. When the lower Dela- 
ware is cleaned up this statement will 
become increasingly true. 

“7, Although Yardley is removed 
from the Lower Delaware it is nearer 
than. Torresdale to the mouth of the 
Lehigh River with its prosperous grow- 
ing industrial centers.” 

Discussing the means for securing 
Blue Mountain water as the ultimate 
source of supply, the Commission indi- 
cates three far reaching steps that have 
already been taken by some other cities, 
and that must be taken by Philadelphia: 
(1) Reduction of needless waste by 
metering. (2) Obtaining legislation 
whereby water-works bonds are ex- 
empted from the legal limit of bonded 
indebtedness or else formation of a 
Metropolitan Water District with 
financing arrangements independent of 
ordinary restrictions on city bond 
issues. (3) Fixing water rates so that 
consumers pay sufficient revenue to 
meet «ll costs of upland or mountain 
sources of water supply. 

In addition to the expenditures for 
construction, the commission recom- 
mends the expenditure of $7,500,000 for 
improving the existing facilities, mak- 
ing the total cost of the recommended 
projects $99,000,000. 

The Water Commission is composed 
of George H. Biles; director of public 
works, Solomon M. Swaab, consulting 
engineer to the city, Alexander Mur- 
doch, chief of the Bureau of Water, 
Joseph F. Hasskarl, George W. Fuller, 
Allen Hazen, and J. Waldo Smith, the 
three last named of New York City. 
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4 Borings Made in Sacramento 
- for Proposed Tidal Lock 


Boring thus far near the mouth of 
thc Sacramento and San Joaquin Rivers 
has revealed unexpectedly good founda- 
tion conditions for the proposed tidal 
lock which is being considered to pre- 
vent the entry of salt water into the 
lower stretches of the Sacramento, 
F. E. Weymouth, former chief engineer 
of the Bureau of Reclamation says. The 
wort i. being done ia co-operation with 
the state of California and the Sacra- 
mento Valley Development Association. 
Mr. Weymouth is encouraged by the 
showing in the holes already drilled. If 
suitable foundations are available at 
the site now being bored. it will make 
the task of building the dam, which 
ever. at that point would be two-thirds 
of a mile long, much easier. He points 
out however, that there are other fac- 
tors to be considered before deciding 
upor. the feasibility of the project. One 
of the principal difficulties is to con- 
struct the dam so as not to add ma- 
terially tc the flood levels of the 
streams which are subject to very sud- 
den rises. 

Since more information is needed as 
to foundation conditions at the proposed 
hole-in-the-wall dam near Nyssa, Ore- 
gon, Mr. Weymouth ordered, before re- 
signing his position as chief engineer 
(see p. 519), further borings made at 
that site. 


Road Graded by Force Account 


Maintenance forces of the Indiana 
State Highway Commission are build- 
ing the grade for a 2.75-mile stretch of 
the Indianapolis Ave. road to the 
Illinois State line, where four Indiana 
roads and four Michigan roads use 
this entrance to Chicago. Bids were 
rejected as too high, but in order to 
have a portion of the pavement in use 
this year the commission decided to 
have the grading done by the mainten- 
ance division and to invite separate bids 
for paving, on Sept. 23. There will be 
‘wo 30-ft. strips on opposite sides of 
an interurban railway, and it is in- 
tended to have the paving contractor 
complete one side of the work by 
December. 


Civil Service Examinations 
UNITED STATES 


For the following civil service exami- 
nations apply to the U. S. Civil Service 
Commission, Washington, D. C., or to 
any local office of the commission. 


Junior Aid, Grades 1 and 2— Va- 
cancies in the Bureau of Standards, De- 
partment of Commerce, at entrance 
salaries of $900 and $1,140, with pos- 
sibility of increase to $1,260 and $1,500 
respectively, the positions requiring one 
half-year of college work or experience 
in testing in a research laboratory and 
the work of the position being physics, 
chemistry, engineering and industrial 
technology. 

Examinations for these positions will 


be given through 
October &. ghout the country on 
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Moffat Tunnel Progress 


The heading crew working from the 
East portal of the Moffat tunnel 
through the Colorado Rockies made an 
advance of 1,404 ft. during the month 
of August. The advance was made 
partly in the pioneer or water tunnel 
and the rest in the main heading. The 
size of the two bores is 8 x 8 ft. 


—_—K—K—_—n—"_!) 
Personal Notes 
———— 


WILLIAM J. BERGEN, SrR., who since 
Feb. 1 has been chief engineer and 
valuation engineer of the Nickel Plate 
railroad system, has recently been made 
engineering assistant to the president 
of the system. Mr. Bergen has been 
with the Nickel Plate twenty-three 


oe_o____——— 
Engineering Societies 
———— 


Calendar 


Annual Meetings 


AMERICAN SOCIETY FOR MUNIC- 
IPAL IMPROVEMENTS, St. Peters- 
burgh, Fla.; Annual Convention, 
Boston, Mass., Sept. 29-Oct. 3, 1924. 

NEW ENGLAND WATER WORKS 
ASSOCIATION, _ Boston, Mass. ; 
Annual Meeting, Rochester, N. Y.; 
Sept. 30 to Oct. 3. 

AMERICAN CONSTRUCTION COUN- 

CIL, New York City; Annual 

seoting. New York City, Oct. 2-3, 


AMERICAN PUBLIC HEALTH AS- 
SOCIATION, New_York City; 
Annual Meeting, Detroit, Mich., 
Oct. 20-23, 1924. 


AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City; 
Fall Meeting, Detroit, Mich., Oct. 
23-25, 1924. 


AMERICAN ASSOCIATION OF 
STATE HIGHWAY OFFICIALS, 
Washington, D. C.; Annual Con- 
vention, San _ Francisco, Calif., 
Nov. 17-20, 1924. 


AMERICAN ROAD BUILDERS AS- 
SOCIATION, New York City; 
Annual Convention, Chicago, IIL, 
Jan. 5-9, 1925, 


ENGINEERING INSTITUTE OF 
CANADA, Montreal ; Annual 
eens. Montreal, Jan. 27-29, 
1 . 


AMERICAN CONCRETE _INSTI- 

TUTE, Detroit, Mich.; Annual 
ne Chicago, Ill., Feb. 24-27, 
1925. 


years, starting in Cleveland as a divi- 
sion engineer. 

THEODORE L, CONDRON and CHESTER 
L. Post, Chicago, Ill., announce the 
formation of the firm of Condron & 
Post, consulting and designing engi- 
neers, with offices at 53 W. Jackson 
Boulevard, to continue the engineering 
practice carried on by them since 1912 
under the name of the Condron Co., 
and since 1901 by Mr. Condron. 


CARLETON E. SToNe and ArTHuR D. 
Keacy, Pittsburgh, Pa., have formed a 
partnership under the firm name of 
Stone & Keagy and will conduct a prac- 
tice in- engineering, surveying and 
drafting in their office in the Benedum- 
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Trees Building in that city. Mr. Stone 
is a registered professional engineer 
and surveyor, and Mr. Keagy is a 
registered professional engineer and 
was formerly with J. N. Chester, Engi- 
neers. 


T. R. WeLts and H. W. DEAKMAN 
announce the formation of the Deak- 
man-Wells Co., engineers and builders, 
with office at 921 Bergen Ave., Jersey 
City, N. J. Both men were formerly 
engineers in charge of the New Jersey 
office of the Hegeman-Harris Co., New 
York City. 


HAROLD L. RoBINsoN, civil engineer, 
announces that he is opening an office 
for the practice of civil engineering at 
405 Main St., Worcester, Mass., to han- 
dle design of reinforced-concrete and 
other structures including bridges, and 
general and property surveys. Mr. 
Robinson graduated from the Massa- 
—— Institute of Technology in 


MOHAMMED RIFAI, engineer in charge 
of roads and bridges of Egypt, has been 
in the United States for the past six 
months studying American methods of 
road construction and land drainage, 
and, in the West especially, has studied 
the drainage of alkali lands. It is re- 
ported that he was much interested re- 


_cently in noting in Utah the use of tile 


in underdrainage and the employment 
of canvas dams for the diversion of 
water from head ditches to farm 
laterals, as shown to him by R. A. 
Hart, of Salt Lake City, drainage engi- 
neer, U. S. Department of Agriculture. 


Ray S. Goparp, whose resignation as 
construction engineer for the Illinois 
Glass Co. was noted in this column 
June 26, will hereafter, be connected 
with the Consumers Gas Co., Ltd., 
Montreal. 


CHARLES H, LocHErR of Hancock, Md., 
has accepted membership on the board 
of engineers to examine data on the 
Columbia Basin irrigation project in 
Washington. 


F. T. HILLMAN, construction engineer 
for the North Dakota State Highway 
Commission, has resigned to join the 
Winston Brothers Co., of Minneapolis, 
on railway construction in Colombia, 
South America. 


GeEoRGE H. WHITEFIELD of Montclair, 
N. J., has tendered his resignation, ef- 
fective Sept. 30, as mechanical engineer 
in the Department of Institutions and 
Agencies, to accept the position of di- 
rector of public utilities in Richmond, 
Va., his former home 


J. J. McCaw, city engineer of Nampa, 
Idaho, has resigned, and J. A. BERNEY, 
his assistant, has been appointed as his 
successor. 


Dr. S. S. CAMERON, the director of 
agriculture for Australia, was in Wash- 
ington recently to confer with Dr. 
Elwood Mead in regard to reclamation 
matters. 


A. F. pELIMA CAMPOS, engineer of the 
ministry of transport and public works 
of Brazil, is in the United States mak- 
ing a study of reclamation, and has 
visited nine of the federal projects. 
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from the Manufacturer's Point of View 





Big Gain In American 
Machinery Exports 


Recent Figures Show Market Still In- 
creasing—1924 Year Should be 
Banner One 


OTAL United States exports of in- 

dustrial machinery increased from 
$116,804,518 for the fiscal year ending 
June 30, 1923, to $133,623,733 for the 
fiscal year ending June 30, 1924, ac- 
cording to the Industrial Machinery 
Division of the Department of Com- 
merce. The market for United States 
industrial machinery throughout the 
world is still increasing, according to 
these recent figures. Furthermore, the 
expansion is at a higher rate—14 per 
cent—than was indicated by machinery 
export figures for the calendar years 
1922 and 1923 which increased 10 per 
cent. 

Exports of power-generating ma- 
chinery amounted to $14,854,032 for the 
fiscal year ending June, 1923, and 
$16,829,511 in 1924. The greatest in- 
creases within this classification oc- 
curred in the accessory groups: Steam 
engine accessories and parts increased 
nearly a million dollars and internal 
combustion engine accessories over 
$1,500,000. These gains more than off- 
set declines in shipments of steam en- 
gines proper. Boiler shipments showed 
a gain of over $600,000 in the latter 
fiscal year. 

Exports of construction and convey- 
ing machinery to world markets for the 
fiscal year ending June, 1924, increased 
over $2,0C0,000 above the preceding 
fiscal year. The greatest gains in this 
classification occurred in shipments of 
road rollers and dredging machinery. 

Exports of mining, oil-well, and 
pumping machinery increased from 
$18,591,014 for the fiscal year ending 
June, 1923, to $24,661,900 for the fiscal 
year 1924, or approximately 33 per 
cent. Exports of oil-well drilling ap- 
paratus more than doubled in the lat- 
ter year; steam pump exports increased 
approximately 47 per cent. 





Architectural Terra Cotta 


Bookings of architectural terra cotta 
by 26 identical manufacturers who pro- 
duced about 95 per cent of the architec- 
tural terra cotta made in 1922, have 
been reported to the Department of 
Commerce for the past five years. The 
table shown below gives the tonnage 
and value since the beginning of 1919. 
Values exclude freight, cartage, duty 
and setting charges. 


BOOKINGS OF ARCHITECTURAL 
TERRA COTTA 


Year Net Tonnage Value 

1919 63,024 7,822,579 
1920 67,543 0,742,841 
1921 71,160 8,912,811 
1922 126,288 13,952,916 
1923 » 135,669 16,175,443 
1924 97,908 10,713,937 

(8 months) 


Added Water Works Exhibitors 


To the lists of exhibitors at the 
convention in Rochester, N. Y., next 
week of the New England Water Works 
Association, published in this journal, 
Sept. 4, p. 399, and Sept. 18, p. 483, the 
following final additions have been 
made, bringing the total number to 45: 
Badger Meter Co. Chapman Valve 


A. P. Smith Mfg. Co. Mfg. Co. 
Warren Foundry & _  S. E. T. Valve & 
Pipe Co, Hydrant Co. 

Cement Lined Leadite Co, 


Pipe Co. Birch Mfg. Co. 


Cast-Iron Pipe and Fittings 
During 1923 


The Department of Commerce an- 
nounces that, according to reports for 
the biennial census of manufactures, 
1923, the establishments engaged pri- 
marily in the manufacture of cast-iron 
pipe and fittings in that year reported 
such products valued at $87,443,039, 
together with other classes of products 
valued at $5,231,049, making a total of 
$92,674,088. The rate of increase in 
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93, No. 13 
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believed, will remove I 


lity : 
understanding and es: pte. . 
on a basis equally fair rchitect _ 
gineer, owner and fabricator 
Among the subject: be emph 
sized at the forthcomiy; meeting wn 
be the encouragement 0;/ better sell = 
methods, in order that +h. advantans 
of structural steel may } understao4 
and its use extended. It js planned ¢ 
publish a sales manual, ¢ ntaining data 
which will further this’ movement. The 
coming convention will confine its ate 
tention to the principal problems of the 
industry, particularly those relating to 
service to mills, architects, engineer: 


contractors and the public. 


—__—— 
Business Notes 


—— 


UNITED STATES Cast IRON Piper anp 
Founpry Co. announces that the offices 
of its president, N. F. S. Russell, and 
its general sales manager, D. B. Stokes, 
formerly at Philadelphia, are now 
located at Burlington, N. J. 

CUTLER - HAMMER MANUFACTURING 
Co., Milwaukee, Wis., announces the 
following changes in its organization: 
T. D. Montgomery, formerly manager 
of the eastern district, with head. 
quarters in New York City, has been 





CAST IRON PIPE 


Number of establishments 
Wage earners (average number) b. . 
Maximum month....... 
Minimum month...... . 
Per cent of maximum....... 
Wages. 
Paid for contract work....... . 
Cost of materials (including fuel and containers) 
Products, total value... . 
Cast-iron pipe and fittings....... 
All other products ‘ 
Value added by manufacturec........... 
Horsepower....... ; 
Coal consumed (tons of 2,000 Ib.)......... 


a Per cent not computed where base is less than 100. 


Per ( ent of 
1923 1921 Increase a 
sacee 74 70 
> 21,576 12,496 72.7 
July 22,560 Nov. 13,986 
Jan. 20,150 Jan. 10,183 
9.3 72.8 
$25,019,953 $13,135,992 95 
$7,403 $2,400 208.5 
$48,804,425 $23,897,020 104.2 
$92,674,088 $44,321,548 109.1 
$87,443,039 $40,194,119 117.6 
$5,231,049 $4,127,429 26.7 
$43,869,663 $20,424,528 1148 
47,239 d 
170,497 d 


b Not including salaried employees and proprietors and firm members. Statistics for these classes will 


be given in the final report. f 
c Value of products less cost of materials. 
d Not reported. 





the total value of products as com- 
pared with 1921, the last preceding 
census year, was 109.1 per cent. 

Of the 74 establishments reporting 
for 1928, 33 were located in Alabama, 
9 each in New Jersey and Pennsyl- 
vania, and the remaining 23 in Cali- 
fornia, Colorado, Indiana, Maryland, 
New York, North Carolina, Ohio, Ore- 
gon, Tennessee, and Virginia. 

The statistics for 1923 and 1921 are 
summarized in the table herewith. 
The figures for 1923 are preliminary 
and subject to such correction as may 
be found necessary upon further ex- 
amination of the returns. 


Steel Fabricators to Meet 


The annual convention of the Amer- 
ican Institute of Steel Construction 
will be held at French Lick, Ind., 
November 13-15. Membership in the 
organization has been increased since 
the last meeting in Pittsburgh and 
now comprises 170 of the more promi- 
nent fabricators of structural steel in 
the United States and Canada. A 
standard code of practice has been 
prepared for adoption which, it is 








appointed assistant sales manager it 
charge of engineering sales with head. 
quarters in Milwaukee. C. W. Yerger, 
formerly manager of the Boston office, 
will succeed Mr. Montgomery in New 
York; Mr. Yerger’s position in the Bos- 
ton office will be taken by J. M. Fernald 
A. H. Fleet, formerly manager of the 
specialty department at Milwaukee wil 
have charge of the sale of all merchan- 
dising products of the company. J. U 
Heuser, formerly of the Chicago office 
will be in charge of the recently estab- 
lished branch sales office in Milwaukee. 

INGERSOLL-RAND Co., New York, has 
appointed L. G. Coleman, recently assis 
tant general manager of the Boston & 
Maine R.R., manager of its locomotive 
department, newly organized to handle 
the oil-electric locomotive. W. L. Garr'- 
son. who has been in the engineering 
department of the company for a num- 
ber of years has been made assistant 
manager. 


Frank A. WILCH, of the Triumph 
Electric Co., Cincinnati, Ohio, has been 
placed in charge of the Cleveland office 
and territory, succeeding Edward s 
Ford. 
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Chlorinator Has New Features 


+. the sterilization of water, sew- 

~~ - simming pools the Paradon 
Engineering Co. Long Island City, 
NY has developed a simplified type 
re chlorinator. New 
features include a 
removable chlo- 
rine inlet valve, 
in which the seat 
and stem are a 
unit and not de- 
tachable, thus 
eliminating the 
possibility of get- 
ting out of ad- 
justment in the 
field. Flow of 
chlorine is regu- 
lated by the va- 
riation in tension 
on a diaphram 
which in turn is 
connected to the 
chlorine inlet 
valve. This 
makes the usual 
needle type of 
control valve un- 
necessary. 

Both the inner 
and outer manometer tubes of the 
chlorine meter are removable. Chlo- 
rine is applied either through diffusors 
as a gas, or drawn into an injector, no 
solution jar being used. The injector 
is provided with vacuum relief, pre- 
venting moisture from being drawn up 
into the apparatus by the vacuum 
formed, due to the absorption of chlo- 
rine remaining in the machine when 
shut down. This, the manufacturer 
states, is an important improvement 
since so-called flooding has always been 
a serious factor in successful operation. 
A ball check valve is also provided as 
an additional precaution in case chlo- 
rine is applied into the main. These 
and other improvements have mini- 
mized the number of parts necessary. 

The apparatus is mounted on a plat- 
form scale, as shown in the accompany- 
ing illustration of a unit installed at 
Norristown, Pa. This combined unit, 
it is pointed out, saves floor space and 
makes an attractive installation, chlo- 
rinator and scales having a finish of 
white vitrified enamel, readily wash- 
able. Apparatus may also be mounted 
on a white vitrified enameled pedestal. 
Either of these types insures accessi- 
bility for all parts of the unit. 


and SW 


All-Steel Cab for Excavator 


An all-steel cab, protecting both 
machinery and operator, has just been 
made standard equipment on all 3 and 
i-yd. excavators manufactured by the 
Pawling & Harnischfeger Co., Milwau- 
kee, The cab is provided with windows 
on each side so that the operator may 
operate the machine efficiently irre- 
spective of weather conditions. A swing- 
ms steel door is placed at each side of 
‘ne machine to give complete access 
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to all parts of the machinery. These 
doors are provided with latches and 
may be locked. The windows are pro- 
tected by sheet-steel covers which may, 
be slipped into place when the machine 
is not being used. A rolled sheet cover 
is placed over the drums and gears 
with a narrow slot for the cables to 
lead through, which eliminates the 
heavy door which was formerly used. 

The capacity of the dipper on the 
P. & H. model 206 excavator has been 
increased to 3 yd. struck measure in- 
stead of 3 yd. heap measure. 


Power-Driven Bending Machine 


For bending pipe, tubes, conduits, 
reinforcement bars, angles, channels, 
tees and special sections the Wallace 
Supplies Mfg. Co., Chicago, has devel- 
oped a new power-driven machine 
which, on account of its weight of 4 
tons, may be transported from one 
job to another by motor truck. The 
capacity of the machine is amp-e for 
bending, cold, 4-in. pipe, two 1}-in. 


reinforcing pars at one time, or one 
24-in. bar, 4x4x3 angles or 6-in. chan- 
nels. 

The machine operates in both direc- 
tions, and it is, therefore, practical to 
make both right-hand and left-hand 
bends in reinforcement bars. This, 
however, applies only to bars, as pipes, 
angles, channels, tees, etc., on account 
of the tool equipment necessary for 
bending such shapes, can be bent only 
to the one hand and in order to get 
a reverse bend the material has to 
be removed and reinserted from the 
opposite end. 

The machine, as shown, is equipped 
with a form for making a 9)-deg. bend 
in a 4-in. pipe, but more than 90 deg. 
can be obtained either by resetting the 
material in the form and putting it 
through repeated operations, or by 
having the machine equipped, at 
slightly additional cost, with special 
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form to suit the number of degrees of 
bend wanted. 

The floor area required is about 
64x6 ft., and the height of the machine 
from top of floor to top of table is 
about 26 in., while height overall is 
36 in. 


Mineralized Sawdust Aggregate 
Makes Lightweight Concrete 


By the use of mineralized sawdust 
for the aggregate, instead of sand or 
gravel, a new form of concrete called 
Novocrete, weighing only from one-half 
to two-thirds as much as ordinary con- 
crete, has been developed by the Novo- 
crete Co., New York. The applications 
of the material include both precast 
units, such as partition tile, roofing 
block, and floor tile, and monolithic con- 
struction, such as floors, sidewalks, and 
railway platforms. Novocrete “lumber” 
also is available for frame building 


construction, sheetpiling, fence posts, 
etc. 

The material, its manufacturer 
states, shows high resistance to wear, 
is fire resistant, less of a non-conduc- 
tor of sound and more comfortable to 
walk on than ordinary concrete. It can 
be sawn, nailed, screwed and polished. 
Recent tests at Columbia University, 
New York, on standard briquets of a 
1:3 mixture of cement and sawdust 
showed tensile strengths of from 300 to 
400 lb. per square inch at 7 days and a 
compressive strength of 1,800 lb. per 
square inch at 28 days. 

Additional tests showed that steel 
reinforcing rods embedded in Novocrete 
are perfectly protected, the chemicals 
used in mineralizing the sawdust hav- 
ing no detrimental effects on the steel. 
The cost of mineralized sawdust for 
making this form of concrete is said to 
vary from $2 to $3 per cube yard de- 
pending on the distance from a source 
of supply of suitable quality. 


Paint for Damp Surfaces 


For coating damp or wet masonry 
the Truscon Laboratories, Detroit, 
have brought out a new paint called 
Stucco Tex. This material contains no 
oil whatever, it is produced in powder 
form and mixed with water much after 
the manner of calcimine or cold water 
paint. The color varieties include: 
white, cream, red, concrete gray, bed- 
ford gray, portland gray, tile red. 

It must be borne in mind, the manu- 
facturers point out, that Stucco Tex 
has no relation to an oil paint, nor to a 
cold water paint. It is usually used on 
cement and masonry surfaces, espe- 
cially if they are wet, although it can 
be applied to a dry surface also. It is 
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an all inorganic material and non- 
perishable, containing no glue, casein 
or vegetable oils. 


_C_—_—a"e__e eee 
Publications from the 


Construction Industry 
SS) 


Municipal Castings—H. W. CLARK 
Co., Mattoon, Ill, has issued a 24-p. 
pamphlet on its municipal and miscel- 
laneous castings including manhole 
covers and lids, cistern tops, coal chutes 
and frames, curb and gutter inlets and 
gratings, floor plates, and name plates 
and tablets; also traffic signs and a 
mushroom type illuminated _ traffic 
guide. 

Rock Asphalt—UvaALDE Rock As- 
PHALT Co., San Antonio, Tex., has 
issued a 40-p. illustrated pamphlet on 
the use of Texas limestone-rock as- 
phalt for paving streets and highways 
and for flooring warehouses and indus- 
trial plants. In its native condition the 
bitumen asphalt contains approximately 
12 per cent bitumen and 88 per cent 
carbonate of lime. 


Concrete Pipe Sewers — AMERICAN 
CONCRETE PIPE ASSOCIATION, Chicago, 
is distributing a 31-p. illustrated 
pamphlet on the design and construc- 
tion of sewerage systems of concrete 
pipe, both reinforced and plain. The 
text includes reports on the condition 
of concrete pipe sewers in service many 
years. Other features are discharge 
diagrams for concrete pipe, and recom- 
mended practice for laying pipe. 


Bituminous Pavement WARREN 
Bros. Co., Boston, is distributing a 
28-p. illustrated pamphlet describing 
Warrenite-Bitulithic pavement used for 
resurfacing worn out pavements or for 
new construction employing the so- 
called “black base.” The pamphlet 
describes, also, the company’s engineer- 
ing and laboratory service in connection 
with the construction of highways. In 
the Warrenite-Bitulithic pavement em- 
phasis is laid on the blending of the 
adjacent surfaces of two mixtures, 
coarse at the bottom and fine at the 
top to produce a single layer. 


Rock Crusher — ALLIS-CHALMERS 
MANUFACTURING Co., Milwaukee, Wis., 
has issued a 16-p. illustrated bulletin 
on the McCully gyratory rock crusher 
for fine reduction. In this crusher the 
top shell is made reversible to obtain 
greater wear from the concaves which 
may be either of chilled cast iron or of 
manganese steel. Lubrication is ef- 
fected by means of an oil pump. The 
crusher is built in two sizes, 6 and 10- 
in. feed openings. The capacities range 
from 24 tons per hour for a #-in. dis- 
charge cpening on the smaller size to 
135 tons per hour for a 24-in. discharge 
on the larger size. 


Wood Tanks—PaciFic TANK & PIPE 
Co., San Francisco, has issued a new 
catalog of wood stave tanks for water, 
oil, fruit juices and chemical solutions. 
The line includes both circular and 
rectangular tanks. For extremely arid 
climates a special tank is made with 
a groove in the top of the staves 
through which water is fed and dis- 
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charged through small holes to keep 
the entire tank moist. A number of 
the illustrations show elevated tanks 
up to 50,000 gal. capacity for fire pro- 
tection purposes at industrial plants. 


Street Lighting—KUHLMAN' ELEC- 
TRIC Co., Bay City, Mich., has pub- 
lished an 18-p. illustrated pamphlet de- 
scribing its transformers and their ap- 
plication in the Company’s series 
multiple system of street lighting. In 
this system a small transformer is in- 
stalled at each lamp resulting in a 
condition of high tension in the ground 
and low voltage up the pole. The main 
advantages of the system, it is pointed 
out, are safety and economy through 
the prevention of accidental burn-outs 
of lamps. 


Sewage Pumps—DELAVAL STEAM 
TURBINE Co., Trenton, N. J., describes 
its sewage pumps in a pamphlet just 
issued. The pumps are of the single 
stage double suction type. For some 
conditions they are fitted with special 
open impellers which run close to re- 
movable side plates in such a way that 
the knife-like edges of the impeller 
blades will shear or cut stringy ma- 
terial. Due to the close clearance em- 
ployed and the smooth surfaces of the 
side plates, the efficiencies obtained, it 
is claimed, are practically as high as 
those shown by enclosed impellers for 
similar heads, capacities and speeds. 


Well Screens—EpWarpD E. JOHNSON, 
INc., St. Paul, Minn., has issued a 78-p. 
booklet describing and illustrating brass 





screens for tube wel! 


i fad of 
many short, staggered - oJ 
son well screen has a s aon 
tinuous from end to end and ‘on 
54 turns to the inch. Practical he 
are given on installation and mainten. 


ance of screens. 


Centrifugal Pumps—Krocn Many 
FACTURING Co., San Fr: ae 


rancisco. js dj 

tributing a folder in whic} a wor 
a series of bulletins desc; bing its a 
trifugal pumps for a Wide warler of 
uses. © The types include steel-lined 
dredging pumps in sizes from 2 jn . 
equipped with renewable plates i 
well turbine pumps, shaft-sinkins 
pumps and a line of belted horizonta 
centrifugal pumps in which the feature 
is an automatic hydraulic balancin; 
device which eliminates thrust bearinns 
Eight-Yd. Power Shovel—Marton 


STEAM SHOVEL Co., Marion, Ohio, has 
just issued Bulletin 314 on its 8 cy.yq 
steam and electric shovels, claimed ts 
be the largest in the world. They are 
designed particularly for stripping 
overburden and other forms of heayy 
excavation. These shovels are equipped 
with a 90-ft. boom and a 56-ft. dipper 
handle. The working weight of the 
steam unit is 960,000 Ib. and of the 
electric unit 910,000 lb. The shovels 
are supported by four-wheel trucks 
under each corner of the lower frame 
A feature of the equipment is a pat- 
ented hydraulic equalizing and leveling 
device for keeping the revolving frame 
level when operating on uneven ground 





Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 
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Car Loadings Above Million Mark 
for First Time This Year 


A new high record for the year in 
freight car loadings was reached dur- 
ing the week of Aug. 30, according to 
the American Railway Association. 

Total loadings for the week were 
1,020,339 cars for the entire country, 
against 1,092,150 for the correspond- 
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ing week in 1923 and 923,806 for the 
same period in 1922. 

The carloading situation appears to 
be typical of business conditions gen- 
erally. This year’s volume is slightly 
below a year ago but heavier than 1922, 
or, for that matter, any previous year. 

This is the season of the year when 
grain begins to start eastward and 
coal, in a westerly direction. Loadings 
of grain and grain products totaled 
68,837 cars, while forest products, in- 
cluding lumber, required 69,252 cars 





during the week. Although every 
classification showed a gain except live 
stock, the bulk of the freight move- 
ment consisted of miscellaneous car- 
goes. Coal loadings were 168,584 cars. 
This was the first time this year that 
the million mark was exceeded in any 
one week. During 1923, however, 
weekly loadings kept well above the 
million cars per week mark (holidays 
excepted) from May 24 to Nov. 15. 





Steel Corporation Accepts Order 
To Abandon Pittsburgh Plus 


The United States Steel Corporation 
and its subsidiaries filed an official 
report with the Federal Trade Com- 
mission, Sept. 17, 1924, in which the 
corporation and subsidiaries agreed to 
abandon the Pittsburgh Plus system 
without further litigation. oie 

The order issued by the Commission, 
July 22, 1924, calling for the abolition 
of the Pittsburgh Plus system, was 
based upon the contention that the 
method was in violation of the Federal 
Trade Commission Act and also of the 
Clayton Act. we 

It is understood that the validity of 
the order is not admitted by the Stee! 
Corporation, neither is the jurisdiction 
of the Commission to issue such 
order. Prices in the future will be 
quoted f.o.b. mill, with only the actual 
freight charge to destination add 
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Danger of Rise in Price 
of Brick 


Early Closing of Yards May Cause 
‘Cearcity in Spring—Present Surplus 
Due to Steel Erectors Strike 


The New York brick market, a year 
ago, was regarded by leading manufac- 
turers as being the “strongest of all 
the Eastern markets.” The situation 
today in New York City is quite the 

verse. 

The three factors responsible for the 
apparent oversupply of brick in this 
market and the abrupt drop in price 
from $23.65, as of July 3, 1924, to the 
present level of $17 per M. delivered at 
site of job, are: the steel erector’s 
strike, effective May 1; unprecedented 
production program; and importation 
of the European product. 

The strike of the steef erectors had 
the effect of suspending operations in 
the other building trades, particularly 
the bricklayers. Manufacturers had, 
early in the season, gauged their pro- 
duction schedules to accommodate the 
heavy volume of projected construction, 
which, held up by the steel erectors 
resulted in an accumulation of brick. 


IMPORTATION STARTED YEAR AGO 


For a full year, foreign brick have 
been penetrating the American market, 
mostly through the Port of New York. 
The gradual increase in receipts of 
foreign brick, added to the surplus al- 
ready present, produced a reserve of 
almost 50,000,000 by the first week in 
September, 1924. 

The brick situation as of Aug. 1, 
1923, was described by the Common 
Brick Manufacturers Association of 
America in their bulletin of Sept. 1, 
1923, as follows: 

“For the first time during the busi- 
ness career of anyone now manufac- 
turing brick some competition is felt 
from foreign made brick. This is ap- 
parent so far only in the New York 
market, where considerable quantities 
of brick from Germany and Hollard 
are reported to be coming in. It is 
stated that these brick can be pur- 
chased on board ship at German and 
Holland ports for $4 a thousand. It is 
apparent at once that American manu- 
facturers cannot compete with this low 
production cost even after transporta- 
tion and handling on this side of the 
ocean has been absorbed. This compe- 
tition is not likely to reach far inland, 
but would affect Atlantic ports unless 
the American manufacturers in those 
locations find some protection.” 

The situation as outlined above is 
contrasted with a report by the Asso- 
ciation under date of Sept. 1, 1924, as 
follows: 

“The only serious reaction in the 
market is found in Greater New York, 
where there is a decided slackening of 
new construction work. The price of 
brick wholesale in New York has 
dropped from $20 to $15 and some 
harges sold as low as $13 a thousand. 
This practically eliminates foreign 
brick from consideration, as the prefer- 
ence always has been for the American 
made product at anything like an equal 
price. It also eliminates the manu- 
facturer’s profit.” 

(Continued on p. 528) 
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Building: Permits and 
Lettings Increase 


Recovery From Midsummer Slump In 
Public and Industrial Buildings 
Seen—Private Projects Gain 


That the trend in public building and 
industrial construction has been up- 
ward since Sept. 1, is shown by the 
accompanying tabulation of weekly con- 
tracts awarded, as published in Engi- 
neering News-Record. 

Minimum costs observed in the Con- 
struction News section of EF. N.-R. in 
each class of construction are as 
follows: water-works and excavations, 
$15,000; other public works, $25,000; 
industrial construction, $40,000 and 
commercial buildings, $150,000. 


LARGE BUILDING CONTRACTS— 











NUMBER AND VALUE 
-———Commercial 

Public Private Industrial 

Work Work Work 
Week Thou- Thou- Thou- 
Ended No. sand No. sand No. sand 
July 31 16 $4,035 44 $11,314 21 $6,719 
Aug. 7 12 4,672 37 18,026 26 2,965 
Aug. 14 11 2,491 47 18,386 15 2,757 
Aug. 21 7 1,381 45 13,959 20 3,493 
Aug. 28 15 5,431 31 10,057 11 747 
Sept. 4 8 2,974 39 18,488 30 2,532) 
Sept.11 14 5,378 32 10,831 27 3,076 
Sept.18 20 6,209 28 12,545 20 4,89 
Eight 


Weeks 103 $32,571 303 $113,606 170 $27,182 


The recovery from the midsummer 
slump, however, has not been so notice- 
able in public work, all classes, as 
shown by the chart; although this type 
of construction is at present following 
very much the same trend as in 1923. 











WEEKLY VALUES OF CONTRACTS 
LET ON PUBLIC WORK 
Engineering News-Record Statistics 
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Public building awards for the week 
ended Sept. 18, were the heaviest in 
number since May 1 and in value, since 
July 24. Private commercial buildings 
have not shown the same _ recovery 
either in number or value. 

The total of contracts awarded on 
large industrial projects fer the week 
ended Sept. 18, was larger than for any 
week since July 31, although the actual 
number of lettings was below the aver- 
age for the past eight weeks. 

The four high peaks in the 1923 curve 
of private contracts let, are explained 
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by the occurrence, during those par- 
ticular weeks, of the following big 
awards: 


1923 Project Location Value 
Mar. 29 Railroad and Montana 
oa sys- 
tem, 330-mi. $12,000,000 


Apr. 26 Sugar refinery Texas City, Tex. 5,500,000 


A. R. R... ‘ 4,000,000 
Bank St. Louis, Mo.. 3,000,000 
Floating dry- N. Vancouver, 
oc B. C. 3,750,000 
June 28 Telephone 
eye e New York City 11,250,000 
wo office- : ,000,000 
buildings Chicago, Ill 5,500,000 


Office building New York City. 5,000,000 
Oct. 18 Power station 


Public Service Kearny, N. J 20,000,000 


The two peaks reached so far this 
year were due to the following large 
contracts: 


1924 Project Location Value 


May 8 McCorkle 
pipe line San Antonio, Tex. $15,000,000 
July 31 Subway Philadelphia, Pa. 14,215,000 


Taking the building outlook for the 
immediate future from the standpoint 
of permits issued, the survey prepared 
by S. W. Straus & Co., may be quoted 
as follows: 

“Building permit reports from 330 
cities and towns for August indicated 
that the trend toward stabilization, 
which had been evident in the construc- 
tion industry for several months, con- 
tinued to be the dominant feature. The 
total for the 330 cities and towns was 
$277,458,847 as against $269,373,230 last 
August and $264,376,450 in July this 
year, a gain of 3 per cent over a year 
ago and a gain of about 5 per cent over 
the previous month. 


AuGust GAIN UNUSUAL 


“The month of August, with few 
exceptions during the past decade, has 
shown a decrease in building permits 
from July. The increase of about 5 per 
cent this year would, therefore, seem 
to point to a healthy condition in the 
building industry at large. 

“It will be noted that taking the 
country by regions, every region 
showed some increase over July and 
only one, the Pacific West, failed to 
show an increase over August, 1923. 

“The South continued to show un- 
usual activity in the planning of new 
construction, with a gain of 46 per cent 
over last August and 15 per cent over 
this July. The East gained 3 per cent 
over August and 2 per cent over July, 
1924. The Pacific West had a gain of 
14 per cent over July. 

“In the 25 leading cities (selected on 
a basis of volume of permits), the in- 
crease over last August was in keeping 
with the general stabilizing trend, the 
total being $173,204,314 against $173,- 
195,515. The increase in these same 
cities this August was about 16 per 
cent over August, 1922. There was also 
an increase in these cities over July 
this year. 

“New York City showed a loss of 33 
per cent from August, 19238. Among 
the larger cities showing gains are: 
Miami, 482 per cent; Philadelphia, 179 
per cent; Boston 162 per cent; New 
Orleans 126 per cent; Kansas City, Mo. 
98 per cent; Buffalo 74 per cent; Mil- 
waukee 44 per cent; Cleveland 20 per 
cent and Chicago 9 per cent.” 





















































i 
% 
i 
j 


meant LA Se 










a 
eee eee eee 


ENGINEERING NEWS-RECORD 


Danger of Rise in Brick 
(Continued from p. 527) 


Up to May 1, of this year, New York 
had suffered from a brick scarcity 
which dated back to the first quarter 
of 1922. 

The sudden glutting of this particu- 
lar market resulted in the equally 
abrupt price decline. There are serious 
possibilities now at hand, however, 
which point toward higher price levels 
in the Spring or perhaps before that 
time. 

Find: g the market saturated, the 
yards in the Hudson River district have 
started to close down earlier than usual. 

Brick production and transportation 
ceases almost entirely in the New 
York district, during the cold months 


of the year. Although production con- 
tinues throughout the winter in the 
warmer sections of the country, trans- 
portation and handling costs prohibit 
the shipment of brick into this market 
from districts where there is never any 
shortage. 

With the winter building idea becom- 
ing increasingly popular, the Fall and 
Winter demand combined will undoubt- 
edly cause a scarcity in the Spring, un- 
less a greater number of plants keep 
open or importations increase, in the 
near future. The new 1925 brick will 
not have entered the market to an ap- 
preciable degree much before June. 
The price, therefore, from present in- 
dications, does not seem destined to go 
below the existing level of $17 per M., 
delivered. 


y i 
Vol. 98, No. 13 
— 
Bids wanted on big johs—see ¢ 
struction News Section, pp. 167 to i” 
for details on the followin>: ™ 
Office, Brooklyn, N. y Chari 
Constr. Co., $4,000,000 : = 

Apartment Hotel, N, York City 
Lapidus Engr. Corp., $3,000.900 wv 

High School, East Boston. 
City School House Dept ) 

Medical Arts, San 
by R. H. Cameron, archt 


Mass, 
1,300,000, 

Ar tonio, Tex,, 

+» $1,000,000, 


Large contracts let during Week—soe 
pp. 167 to 179, for following: ot 
Power house, Providence, R, |. te 
D. E. McIntire, $2,500,000. see 
Town site, Belmont, Calif., to Indus. 
trial Eng. Corp., $1,500,000, : 
Store, Milwaukee, Wis., 


to S. M. 
Siessel Co., $1,500,000. 


Weekly Construction Market 


HIS limited price list is published weekly 
for the purpose of giving current prices 
on the principal construction materials, and 
of noting important price changes on the 


Steel Products: 


Structural shapes, 100 Ib........... 

Structural rivets, 100 Ib 

Reinforcing bars, ? in. up, 100 1b 

Steel pipe, black, 24 to 6 in. lap, 
discount 


3.34 


44% 


Cast-iron pipe, 6 in. and over, ton..—56.60@57.60 —54. 


Concreting Material: 


Cement without bags, bbl.......... .2.50€ 
Gravel, } in., cu.yd 1. 
Sand, cu.yd 

Crushed stone, j in., cu.yd 


Miscellaneous: 


Pine, 3x12 to 12x12, 20 ft. and under, 

Lime, finishing, hydrated, ton - 18.20 

Lime common, lump, per bbl... .... 3.00@3 

Common brick, delivered, 1,000.... 17.00 

Hollow building tile, 4x12x12, 
per block 

H ollow partition tile 4x12x12, 
per block 

Linseed oil, raw, 5 bbl. lots, gal...... 
Common Labor: 


Common labor, union, hour 
Common labor, non-union, hour 


D2 
oe 


45 


56.00 


Explanation of Prices—Prices are to con- 
tractors in carload lots unless other quan- 
tities are specified. Increases or decreases 
from previous quotations are indic d by 

or — signs For steel pipe, wi pre- 
vailing discount from list price is given: 
45-5% means a discount of 45 and 5 per 
cent. 


New York quotations delivered, except 
sand, gravel and crushed stone, alongside 
dock; common lump lime, in 280-Ib. bbl. 
net, and hydrated lime f.o.b. cars; tile “on 
trucks”; linseed oil and cast-iron pipe f.o.b. 


Labor—Concrete laborers’ rate, 93 §c.; 
building laborers, 75c.; excavating laborers, 
624c. per hr. 


Chicago quotes hydrated lime in 50-Ib. 
bags; lump finishing lime per 180-Ib. net. 
Lumber delivered on job. 


Minneapolis quotes on fir instead of pine. 


Aside from a slight decline in brick 
prices in Southern districts, the market 
for this commodity has shown increas- 
ing firmness since the first of the week. 

The same is true of both pine and fir 
timbers, especially in New York. Hol- 
low tile and c.-i. pipe, however, have 
each registered a slight general weak- 
ness since Sept. 18. 

Linseed oil is weaker in the Middle 
West. Minneapolis reports a drop of 
5c. per gal. during the week. The 


New York 


.60 


25 


1162 
1.03 


less irnportant materials. Moreover, only 
the chief cities are quoted. 

Valuable suggestions on costs of work 
can be had by noting actual biddings as 
reported in our Construction News section. 
Minne- 
apolis 
$3.35 
3.75 


Chicago 
$3.10 
3.10 
3.00 


53% 


—56.20 


Dallas 

$4.20 
4.90 
3.38 


Atlanta 
$3.80 
4.35 
3.30 
$4.2% 43% 


50 —59.00 


35 )5 
.90 38 
.40 .00 
.00 .83 


35.00 57.20 
22.50 20.00 
1.45 1.85 


11.00 —11.90 
.1004 —.094 


.1004 —.094 
—1.12 1.20 


089 


1.05 —1.07 


.30 3 
.25 .40@.60 .824 .50@.55 


Brick, sand and hollow tile delivered. Ce- 
ment on cars. Gravel and crushed stone 
quoted at pit. We quote on brown lime 
per 180-lb. net; white is $1.80 for Kelly 
Island and $1.70 for Sheboygan. Common 
labor not organized. 


Denver quotes on fir instead of pine. 
Cement “on tracks”; gravel and sand at 
pit; stone on cars; lime, brick, hollow tile 
and lumber on job. Tile price is at ware- 
house. Linseed oil, delivered, in wooden 
bbl. Qommon lump lime per 180-Ib. net. 


Atlanta quotes sand, stone and gravel 
per ton instead of cu.yd. Common lump 
lime per 180-Ib. net. 


Dallas quotes lime per 180-lb. bbl. Steel, 
cement, cast-iron pipe and crushed stone 
f.o.b. cars, other materials delivered. 


San Francisco quotes on Heath tile, size 
54 x 8 x 11). Prices are all f.o.b. ware- 


Conditions Affecting the Market 


slight recession is due to the large 
quantities of new flaxseed now enter- 
ing the market. 

Although buying proceeds with a 
high degree of caution and for current 
requirements only, there is danger of 
freight congestion, owing to coal and 
grain movements; prompt shipments 
are, therefore, much in demand. 

Improvement in demand is evident in 
railway materials, pig iron, brick, lum- 
ber, textiles and leather. 


The first issue of each m 
complete quotations for al] 
materials and for the im 
The last complete list will b in 
issue vf September 4, the next, on 

San 
Francisco 
—$3.00 $3.35 

5.00 3.75 

3.35 3. 


Seattle Montreal 


$3 
6.00 


a . 


25 3 95 


Denver 
$4.00 
4.65 

3.874 


50 


36.80@49.10% 
—56.00 


45% 
65.00 


2.90 
1.50 
1.50 
3.00 


» 


1 
5 
0 
5 


26.00 60.00 
24.00 21.00 
2.80 10.50 
15.00 17.50 


8 12 


All . 10 
1.13 1.16 


+34.00 
22.60 
2.15 
15.50 


eeeee 


.108 
1.14 


085 
1.23 


50@.55 .55 Peres 
'35@.50 50 62h .30@.35 


houses except C. I. pipe, which is mill priee 
plus freight to railway depot at any ter- 
minal. Common lump lime per 180-Ib. net 
Lumber prices are to dealers in yards at 
San Francisco, for No. 1 fir, common. 

Seattle quotes on Douglas fir (delivered) 
instead of pine. Lump finishing lime per 
180-Ib. net. Hollow building tile delivered 
Hydrated lime in paper sacks. Sand and 
gravel at bunkers. 

Montreal quotes on pine lumber Sand 
stone, gravel and lump lime per ton 
Stone, lime and tile are __ delivered; 
sand, gravel and cement on siding; brick 
f.o.b. plant; steel and pipe at warehouse 
Hollow tile per ft. Cement price is in 
Canadian funds (the Canadian dollar stands 
at 99.96. Bag charge is 80c. per b 
Discount of 10c. per bbl. for payment within 
20 days from date of shipment. Steel pipe 
per 100 ft. net; 24-in., $37.83. 


Pig iron is firm at $18@$18.50 per 
ton for No. 2 fdry, Southern. Slight 
improvement in iron buying has been 
noted during the week. 

Weakness, however, continues ™ 
steel. Reinforcing bars touched a minl- 
mum of $2 per 100 lb., Pittsburgh, this 
week, with a maximum reached S 
$2.10. Structural shapes are se? 
and plates, $1.60@$1.90 per 100 1. 
f.o.b. mill. Iron and steel scrap 5 
advancing steadily. 
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